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Shipbuilding — Engine-room ventilation in diesel-engined
ships — Design requirements and basis of calculations
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2 Normative references

national Standard specifies design requirements and suitable caleulation n
ation of the engine room in diesel-engined ships, for normal conditions in al

provides guidance and good practice in the design of ventilation system
oms.

Users of this International Standard should note that, while observing the require
they should at the same time ensure compliance with such statutory requiremen
5 as may be applicable to the individual ship concerned.

nethods for
waters.

s for ships'

ments of the
s, rules and

The following standards contain provisions-which, through reference in this text, constitute
provisiong of this International StandardAt the time of publication, the editions ind|cated were
valid. All|standards are subject to revision, and parties to agreements based on this Interna-
tional Standard are encouraged 0- investigate the possibility of applying the most recent
editions ¢f the standards listed below. Members of IEC and 1ISO maintain registers |of currently
valid Intefnational Standards.

ISO 31-1}1992, Quantities-and units — Part 1: Space and time.

ISO 31-3(1992, Quantities and units — Part 3: Mechanics.

ISO 31-4}1992, Quantities and units — Part 4: Heat.

ISO 3046-1:4995, Reciprocating internal combustion engines — Performance|— Part 1:
Standard reference conditions, declarations of power, fuel and lubricating oil consumptions, and
test methods.

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 1ISO 31-1, ISO 31-3, ISO 31-4, ISO 3046-1 and ISO 3258, apply.

3.1 engine room : Space containing main propulsion machinery, boiler(s), diesel generator(s)
and major electrical machinery, etc.
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3.2 ventilation : Provision of air to an enclosed space to meet the needs of the occupants
and/or the requirements of the equipment therein.

3.3 service standard power : The continuous brake power which the engine manufacturer
declares that an engine is capable of delivering, using only the essential dependent auxiliaries,
between the normal maintenance intervals stated by the manufacturer and under the following
conditions:

a) at a stated speed at the ambient and operating conditions of the engine application;

b) with the—decls yer to the
stated gmbien

c) with the maintenance prescribed by the engine manufacturer being  carfied out.
[ISO 3046-1:1995]

See A.1in gnnex A of ISO 3046-1:1995.

4 Design ¢onditions

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

Temperatufe rise from air intake to air passing from the engine room up to the casing|entrance

shall be mgx. 12,5 K.

The capacjty of the ventilation plant should be such as to provide comfortablg working

conditions |n the engine room, to supply the-necessary combustion air to the diesel gngine(s)

and boiler($), and to prevent heat-sensitive apparatus from overheating.

In order to|meet these requirements, the air should be distributed to all parts of tHe engine

room, so thiat pockets of stagnant hot air are avoided. Special considerations should bé given to

areas with [great heat emission and to all normal working areas, where reasonably fresh and

clean outdqor air should be provided through adjustable inlet devices.

When arranging the air-distribution, all normal conditions at sea and in harbour for in-service

machinery shall be taken into account.

5 Airflow galeulation

5.1 Total airflow

The total airflow Q to the engine room shall be at least the larger value of the two following
calculations.

a

[ox

. Q= q; + g, as calculated according to 5.2 and 5.3 respectively.

. @=15xq,, i.e. the airflow for combustion + 50 %. The total airflow to the engine room

shall not be less than the airflow for combustion [engine(s) and boiler(s)] plus 50 %.
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Combustion air to, and heat emission from, all equipment installed within the casing and funnel
shall not be taken into account.

The calculations shall be based on simultaneous maximum rating of main propulsion diesel
engine(s), diesel generator engine(s), boiler(s) and other machinery under normal sea
conditions, and on a temperature increase of 12,5 K.

The calculations should, to the greatest possible extent, be based on information from the
manufacturers. Guidance values given in this International Standard should be used only when
manufacturers' information is not available.

In order tE ensure satisfactory air distribution, combustion air to, and heat emissién
0

propulsi
other ma
condition

Spaces S

rooms and separator rooms, shall also be calculated separately.

5.2 Airfl
5.2.1 SU

The sum
follows:

Qe = ¢
where

Qdp

Qdg

b

diesel engine(s), diesel generator engine(s), generator(s), boiler(s),”a
5 as necessary.

eparated from the main engine room, such as individual auxiliary engine rd

pw for combustion
m of airflow for combustion

of the airflow for combustion, g., shall be calculated, in cubic metres per

ldp T ddg * b

is the airflow for combustion for main propulsion diesel engine(s), in cl
per second (see'5.2.2);

is the airflow for combustion for diesel generator engine(s), in cubic
secondisee 5.2.3);

is the airflow for combustion for boiler(s), in cubic metres per second (s
Felevant under normal sea conditions.

from, main
nd possibly

chinery with considerable heat emission, shall be calculated separately including other

oms, boiler

second, as

Ibic metres

metres per

pe 5.2.4), if

5.2.2 Airflow for combustion for main propulsion diesel engine(s)

The airflow for combustion for the main propulsion diesel engine(s), qqp, shall be calculated, in
cubic metres per second, as follows:

qdp -

Pdp * Mad
P
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where

Pap

continuous power output, in kilowatts;

Myq

second;

©1SO

Is the service standard power of the main propulsion diesel engine(s) at maximum

is the air requirement for combustion for diesel engine(s), in kilograms per kilowatt

NOTE — Where specific data for m,4 are not available, the following values may be used for
calculation:

mj

[

0,002 3 kg/(kW:-s) for 2-stroke engines,
0,002 0 kg/(kW:-s) for 4-stroke engines.

1d

p = 1,13 kg/m3 (i.e. the density of air, at + 35 °C, 70 RH and 101,3 kPa):
5.2.3 Airflpw for combustion for diesel generator engine(s)
The airflow) for combustion for diesel generator engine(s)..qqq, shall be calculated] in cubic
metres per(second, as follows:
Pdg * Mad
q =+ =
dg )
where
Pug s the service standard power of the diesel generator engine(s) at maximym power
butput, in kilowatts;
Myq  |s the air requirement for diesel engine combustion, in kilograms per kilowatt second;
NOTE — Where specifie’ data for myq are not available, the following values may bg used for
calculatign:
miq .=~ 0,002 3 kg/(kW-s) for 2-stroke engines,

0,002 0 kg/(kW-s) for 4-stroke engines.

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

5.2.4 Airflow for combustion for boilers and thermal fluid heaters

The airflow for combustion for boiler(s), gy, shall be calculated, in cubic metres per second, as

follows:

In a case where the total steam capacity of a boiler is known, the following formula is used:
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Ms X Mfis X Maf
p

Qp =

In a case where the capacity of a boiler or a thermal fluid heater is known in kilowatts, the
following formula is used:

_ Q *mfs X Maf

ap )
where
Q is the maximum continuous rating of the boiler(s), in kilowatts;
mq is the total steam capacity (maximum continuous rating) of the boiler(s), in kilograms
per second;

Mig is the fuel consumption, in kilograms of fuel per kilogram.of steam, or in Kilograms of
fuel per second per kilowatt of thermal capacity;

NOTH — Where specific data are not available, mig = 0,077 kg/kg may be used for t:f calculation
if the $team capacity is known. If the thermal capacity is known, mg = 0,11 kg s™ kW™ may be used.

Mys is the air requirement for combustion, in kilograms of air per kilogram of fuel;

NOTH — Where specific data are not availabte, mys = 15,7 kg/kg may be used for calcplation.

p = 1/13 kg/m3 (i.e. the density of aiy-at + 35 °C, 70 % RH and 101,3 kPa).

5.3 Airflpw for evacuation of heat emission

The sum|of the airflow neeessary for heat evacuation, g, shall be calculated, in cubic metres
per second, as follows:

(pdp +¢dg +¢b+¢p +¢g +¢e| +¢ep +¢t+¢o

ah = b X C X AT = 0,4 (dgpt+Qag) ~ 9

where
q)dp is the heat emission from main propulsion diesel engine(s), in kilowatts (see 6.1);
q)dg is the heat emission from diesel generator engine(s), in kilowatts (see 6.2);

¢, is the heat emission from boilers and thermal fluid heaters, in kilowatts (see 6.3);

q)p is the heat emission from steam and condensate pipes, in kilowatts (see 6.4);
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¢g is the heat emission from electrical air-cooled generator(s), in kilowatts (see 6.5);

¢, Is the heat emission from electrical installations, in kilowatts (see 6.6);

¢ep is the heat emission from exhaust pipes including exhaust gas-fired boilers, in
kilowatts (see 6.7);

¢,  is the heat emission from hot tanks, in kilowatts (see 6.8);

¢, Iisfhe heat emission from other components, in kilowatts (see 6.9);

is

second (see 5.2.2);

A4g Is the airflow for diesel generator engine combustion, in cubicmetres per seq
5.2.3);

q, s he airflow for boiler combustion, in cubic metres per.second (see 5.2.4);

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

c= 1,
AT =12
be

te
wi

The factor
case of spe

6 Calculat

6.1 Heats

The heat e

the airflow for main propulsion diesel engine combustion, in_cubic mgtres per

D1 kJ/(kg-K) (the specific heat capacity gfithe air);
,5 K (the increase of the air temperature in the engine room i.e. the ¢
tween inlet and outlet temperature measured at design conditions. T
mperature shall be measured,"at the outlet from engine room to casing
[hout heat-sensitive installations).

D,4 is based on the usual arrangements of engine room and ventilation d
cial arrangements( the value of the factor should be considered.

on of heat@mission

missien.from main propulsion diesel engine(s)

ond (see

lifference
he outlet
or funnel

icts. In a

mission from main propulsion diesel engine(s). ¢4,. shall be taken, in kil

walftts, as

follows:

P, is the service standard power of the main propulsion diesel engine(s) at maximum

dp
co

Ahd is

ntinuous rating, in kilowatts;

the heat loss from the diesel engine(s), in percentage.
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NOTE — Where specific data are not available, Pdp according to 7.1 may be used for calculation.

6.2 Heat emission from diesel generator engine(s)

The heat emission from diesel generator engine(s), ¢qq, shall be taken, in kilowatts, as follows:

Ah
- d
%9 = Fag * 100
where
Pdg s the service standard power of the diesel generator engine(s) ai maximum
continuous rating, in kilowatts;
Stand-by units are not to be included.
Ahy |s the heat loss from the diesel engine(s), in percentage.
NOTE[— Where specific data are not available, ¢gg according to 7.1 may be used for calculation.
6.3 Heat emission from boiler(s) and thermal fluid heater(s)
NOTE — | For heat emission from exhaust gas-fired boiler(s) and exhaust pipes see 6.7.
The heat|emission from boiler(s) and thermal fluid heater(s), ¢y, shall be calculated, |n kilowatts,
as follows:
In the cage when the total steam capacity of a boiler is known, the following formula |s used:
Ah
— b
O = Mg * Mg X h X570 X By
In the cage when the demand for heat is covered by a thermal fluid heater or the capacity of a
boiler is knewn in kilowatts, the following formula is used:
Ah
=0 xB, x b
% =Q>B1 X750
where
mg is the total steam capacity, in kilograms per second;

ms is the fuel consumption, in kilograms of fuel per kilogram of steam;

NOTE — Where specific data are not available, myg = 0,077 kg/kg may be used for calculation.
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h is the lower calorific value of the fuel, in kilojoules per kilogram;

NOTE — Where specific data are not available, h = 40,200 kJ/kg may be used for calculation.

Ahy is the heat loss, in percentage, at the maximum continuous rating of the boiler or
thermal fluid heater;

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

B; is a constant that applies to the location of the boiler(s) and other heat exchangers in

the[€Ngine TOONT (Tefer to textim 6.7 for vaiue of BiJ;

Q istlhe maximum continuous rating of the thermal fluid heater or boiler in kilowatts.

6.4 Heat gmission from steam and condensate pipes

The heat emission from steam and condensate pipes, ¢,, shall bejcalculated, in kilqwatts, as
follows:

Ah

_ p
Pp = Msq 100

where

Mg is the total steam consumption, in kilowatts (1 kW ~ 1,6 kg/h of steam);

Ahy, is|the heat loss from steam(and condensate pipes, in percentage of the steam
cognsumption in kilowatts.

NOTE — Where specific data are not available, Ahp = 0,2 % may be used for calculation.

6.5 Heat gmission fromelectrical generator(s)

The heat emission-from air-cooled generator(s), ¢4, shall be calculated, in kilowatts, as|follows:

@~ n 0
=P =
% ="0 B 1000
where
Py is the power of installed air-cooled generator(s), in kilowatts (stand-by sets shall be
ignored);

n is the generator efficiency, in percentage.

NOTE — Where specific data are not available, n = 94 % may be used for calculation.
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The heat emission from electrical installations, ¢, shall be calculated, in kilowatts, in
accordance with one of the following two alternative methods in descending order of
preference:

a)

b)

where full details of the electrical installations are known, the heat emissi
taken as the sum of the simultaneous heat emission; or

for conventional ships where full details of the electrical installations are

lkan - ac 20 0L Af tha ratad AOY alooty

on shall be

not known,

6.7 Heat emission from exhaust pipes and exhaust gas-fired boiler(s)

The heat
the curve

If specifig
for 4-stro

Exhaust
taken intg

If a case
Bl = 0,1

6.8 Heat emission from hot tanks

The heat
surfaces

tha hant Anmicoinn 1o +al/n [aVall af thao
UTO TTOUUU CUITHITOOIVITT TO TUI\NCUTT (Ao VT Uuare ratceu PUVV\J' VT U1e CIiv ol

lighting that are in use at sea.

=\J /U

emission from exhaust pipes and exhaust gas-fired boiler(s)-may be deter
s in 7.3, in kilowatts per metre of pipe.

figures are not available, At = 250 K may be used fon 2-stroke engines and
ke engines.

pas pipes and exhaust gas-fired boiler(s) situated in the casing and funnel |
account.

of exhaust gas boiler(s) placed directly below exposed casing exists, the §
hs in 6.3 is to be used.

emission from hot_tarks, ¢, in kilowatts, shall be based on the sum of t
contiguous with the-engine room, using the values given in table 1.

Table 1 — Heat emission from hot tanks

feat-apparatus and

mined from

At=320 K

shall not be

tame factor

he hot tank

Heat emission, ¢, in KW/m 2

Tanksurface
at a tank temperature of

60°C | 70°C 80°C | 90°C | 100 °C
Uninsulated 0,14 | 0,234 0,328 | 0,42 0,515
Insulation 30 mm 0,02 | 0,035 0,05 0,06 0,08
Insulation 50 mm 0,01 | 0,02 0,03 0,04 0,05
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6.9 Heat emission from other components
The heat emission from other components, ¢, in kilowatts, e.g. compressor(s), steam,

turbine(s), reduction gear(s), separator(s), heat exchanger(s), piping and hydraulic system(s),
shall be included when calculating the sum of the airflow for evacuation of heat emission.

7 Graphs
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7.2 Heat loss in percentage of maximum continuous rating of boilers (kg/s) and thermal
fluid heaters (kW)

Heat loss, Ahy, %
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