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and whereas the attached publication of the Bureau of Indian Standards is of particular interest
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w education and knowledge, the attached public safety standard is made available to promote the
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Marine Engineering and Safety Aids Sectional Committee, TED 19

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Marine
Engineering and Safety Aids Sectional Committee had been approved by the Transport Engineering Division
Council.

A ship is required to be provided with the equipment for starting the main and auxiliary engines so that the
necessary initial charge of starting air or initial electric power can be developed on board ship without external aid.
This standard covers the requirements for equipment using air starting systems.

While preparing this standard, following have been taken into consideration:

a) The capacity of the air compressors is normally related to the capacity of the air receivers.

b) Safety requirements laid down by the classification societies for the entire air starting system have been
taken into account.

¢) Efforts have been made by giving all the requirements pertaining to selection and testing of air starting
systems in order to facilitate small shipyards to specify the scope of supply to various suppliers.

The composition of the Committee responsible for formulation of this standard is given in Annex A.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value,
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with
1S 2 : 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the
rounded off value should be the same as that of the specified value in this standard.
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Indian Standard

SHIPBUILDING — SELECTION AND TESTING OF AIR
STARTING SYSTEMS — CODE OF PRACTICE

1 SCOPE

This standard covers selection and testing of following
items on board of a ship using compressed air for engine
starting;

a) Air receivers,

b) Air compressors, and

c¢) Pipes and fittings.

2 REFERENCES

The following standards contain provisions which
through reference in this text, constitute provisions of
this standard. At the time of publication, the editions
indicated were valid. All standards are subject to
revision and parties to agreements based on this
standard are encouraged to investigate the possibility
of applying the most recent editions of the standard
indicated below:

IS No. Title

1239 Mild steel tubes, tubulars and other

wrought steel fittings:
Mild steel tubes (fifth revision)

Mild steel tubulars and other
wrought steel pipe fittings (fourth

(Part 1) : 1990
(Part2): 1992

revision)
2825 : 1969 Code for unfired pressure vessels
4310: 1967 Weldable steel pipe fittings for
marine purposes
4693 : 1968 Specification for steel accessories
for marine piping systems

5727 : 1981 Glossary of terms relating to
compressors and exhausters (first
revision)

11323 : 1984 Specification for steel gate valves

for use in marine pipe work system
3 TERMINOLOGY

For the purpose of this standard the following
definitions in addition to those given in IS 5727 shall

apply.

3.1 Supplier — The party supplying the machines and
equipments. The supplier may or may not be the actual
manufacturer of the machines. The term ‘supplier’ shall
also cover any party with whom the supplier places an
order for partial compliance.

3.2 Purchaser — The party purchasing the machines
and equipments. The term ‘purchaser’ shall also cover
a person or persons authorized in writing by the
purchaser to act on his behalf for inspection of the
machines.

3.3 Manufacturer — The party manufacturing the
machines and equipments. The manufacturer may or
may not be the supplier.

4 AIR RECEIVERS
4.1 General

4.1.1 On ships, at least two air receivers shall be
provided approximately each of equal capacity, for
starting of engines.

4.1.2 Air receivers, intended for starting of engines
may also be used for auxiliary services provided
sufficient additional capacity for this purpose is
available.

4.1.3 The design, manufacture, marking and testing of
the air receivers shall be in accordance with IS 2825.

4.1.4 In installations, where the main engine clutches
are pneumatically operated, separate air receiver for
this purpose shall be provided.

4.2 Total Capacity

4.2.1 The combined capacity of the air receivers
intended for starting of reversible engines shall be so
determined that it is sufficient to carry out 12 starting
manoeuvres and may be approximated by the formula
given below and based upon the assumption that initial
and final pressures in the air receiver would be
30 kg/cm? and 9 kg/cm? respectively.

J=ax [ il
D

><[(z+bXpmean)+O.9].Vh><c><d

where

J = total capacity of air receivers;

D = bore diameter of the main engine, in cm;
H = stroke of the main engine, in c¢m;

V., = swept volume of one cylinder of the main

engine, in litres;
z = number of cylinders of main engine;
Pn. = mean effective pressure of main engine, in

kg/cm?;
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a = 0.771 for two stroke engines;
= 0.685 for four stroke engines;
b = 0.058 for two stroke engines;
= 0.055 for four stroke engines;
¢ = 1.0forsingle screw installations with engine
coupled directly to the shafting;
= 1.5 for singie screw installations with two
equally sized engines coupled to the shafting
through detachable couplings;
= 2.0 for twin-screw installations with each
line of shafting having a directly coupled
engine;
= 2.0 for twin-screw installations with two
equally sized engines connected to a
reduction gear box through detachable
couplings;
d = 1.0 when p =30 kg/cm?
If p is less than 30 kg/cm?, then
0.058 4
d =
1~€ (O.II-O,DSIogc,p )
p = maximum working pressure of air receiver,
in kg/cm?;
e = Euler’s number (2.718);
n, = 0.06n + 14, whenn < 1000;
n, = 0.25n -176, when n > 1000; and
n [Min'] = rated speed.

4.2.2 For installations with reversing gears or
controllable pitch propellers, the starting air capacity
may be reduced to 0.5 of the capacity required by 4.2.1
but not less than necessary for 6 manoeuvres.

4.2.3 Separate air capacity for auxiliary engines
exceeding that required for main engines need to be
provided. However, starting air capacity may be
approximated by the formula given in 4.2.1 except that
value of ¢ may be changed to as under:
¢ = 0.30 for one auxiliary engine.

0.45 for two auxiliary engines.
0.60 for three auxiliary engines.

0.75 for four auxiliary engines.
5 COMPRESSORS
5.1 General

il

5.1.1 At least two air compressors, one of which shall
be independent of the main engines, shall be provided
on each ship for changing the air receivers within 1h
from atmospheric pressure to the pressure sufficient for
required number of starts,

5.1.2 Independent air compressors, on ships with engine
power less than 150 kW, may be manually operated
and connected to a correspondingly small capacity air
receiver.

5.2 Capacity

5.2.1 The air quantity, Q in 1/h, air delivered by all the
compressors and related to intake conditions shall not
be less than:

0=17J@p@-9)
where
J = total capacity of air receivers, in litre and
calculated in accordance with 4.2; and
p = maximum working pressure in the starting
air receivers, in kg/cm?.
5.2.2 Where main engine driven air compressor is

provided, its capacity shall not exceed 50 percent of
the capacity stipulated in 5.2.1.

5.3 Design

5.3.1 The compressor manufacturer shall certify that
the design and materials of the air compressor are
suitable for marine use, that is, designed to operate in
various conditions of trim, heel, vibrations, marine
atmosphere, etc, in accordance with the rules of the
classification societies.

5.3.2 Grey cast iron shall not be employed in the
construction of crankshaft and connecting rods of air
compressors of reciprocating type.

5.3.3 Cooler dimension shall be based on a sea water
temperature of at least 32°C in case of water cooling
and an air temperature of at least 45°C in case of air
cooled compressors. Where fresh water cooling is to
be proposed, the fresh water inlet temperature shall not
exceed 40°C.

5.3.4 Cooler water spaces of the compressors and
coolers shall be provided with safety valves or bursting
discs so that ample relief is provided in the event of
rupture of a tube.

5.3.5 Compressors shall be so designed that the
discharge air temperature from the compressor does
not exceed 93°C. A small fusible plug or an alarm
operating at 121°C shall be provided on the compressor
discharge to give warning of excessive air temperature.

5.3.6 High-pressure stage air coolers shall not be
located in the compressor jacket cooling water spaces.

5.3.7 Each compressor stage shall be provided with a
suitable safety valve which cannot be isolated and shall
be capable of preventing the pressure being exceeded
by more than 10 percent even if the discharge valve
from the compressor is closed.

5.3.8 Each compressor stage shall be fitted with a
pressure gauge. The maximum permissible pressure for
the stage shall be indicated on the pressure gauge with
red marking .



5.3.9 Where one compressor stage consists of several
cylinders, each of which can be shut off, each cylinder
shall be provided with one safety valve and one pressure

gauge.

5.3.10 Thermometers shall be fitted to each stage outlet
on compressors having a power consumption of 20 kW
and above. The thermometers shall be marked with the
maximum permissible temperature.

5.3.11 All compressors shall be fitted with oil and water
traps and after cooler behind the final stage.

5.3.12 Water traps, after coolers and air receiver
between the stages shall be provided with drains at their
lowest points.

5.4 Name Plate
5.4.1 Each compressor shall be fitted with a name plate
containing the following information:

a) Indication of source of manufacture,

b) Month and year of manufacture,

¢) FAD of compressor,

d) Maximum discharge pressure,

e) Number of revolution per minute,

f) Power consumption, and

g) Number of stages.
5.5 Production Test

The production test is to consist of pre-test procedure
and preliminary tests.

5.5.1 Pre-Test Procedures

5.5.1.1 Determination of physical data

a) Weight of compressor unit complete, wet and
dry; and

b) Dimensional survey (overall dimensions).
5.5.1.2 Hydrostatic test
5.5.1.3 Flushing

The compressor unit to be flushed with hot oil after
partial final assembly.

5.5.1.4 [nstrument calibration

Test instruments are to be checked against standards.
The compressor gauge panel instruments to be checked
against test instruments.

5.5.1.5 Electrical equipment

A functional test is to be carried out on switchgear and
protection panel including lubricant oil, air temperature
and motor overheat trips.

5.5.2 Preliminary Tests

The compressor shall run in accordance with the
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manufacturer’s instructions. The direction of rotation
shall be correct.

The compressor shall run at full load for 2h and the
following shall be recorded:

a) Motor input,

b) Inlet air pressure and temperature,

¢) Discharge air pressure and temperature,

d) Lubricant oil, quantity, pressure and temperature,

e) Cooling water or air pressure and temperature,
and

f) Motor temperature rise.
5.6 Shop Trials

5.6.1 Cylinder, cylinder heads and cylinder liner shall
be hydrostatically tested to 1.5 times the final
compression of the stage in question.

5.6.2 The compressed air containing chambers of the
intermediate and after coolers of the air compressor shall
be hydrostatically tested to 1.5 times the final
compression of the stage in question.

5.6.3 A running test of at least 8 h shall be carried out
to prove the following:

a) Capacity,

b) Power consumption,

c¢) Satisfactory operation, and

d) Operation of instruments and alarms.

During the running test, all the parameters are to be
checked/ recorded.

5.6.4 After the test, moving parts of the compressor
shall be examined.

6 PIPES AND FITTINGS
6.1 General

6.1.1 The pipes, fittings and accessories shall conform
to IS 1239 (Part 1), IS 1239 (Part 2), IS 4310, IS 4693
and IS 11323.

6.1.2 Cast iron shall not be used in the manufacture of
compressed air piping and fittings.

6.1.3 Screwed connections (ermeto or keelaring
coupling) can be used in the piping.

6.2 Finish

All pipes, fittings and accessories fabricated from mild
steel shall be cleaned by pickling, blowing by
compressed air and painted from outside.

6.3 Testing

After fabrication, the piping shall be hydrostatically
tested to 1.5 times the design pressure.
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ANNEX A

(Foreword)
COMMITTEE COMPOSITION

Marine Engineering and Safety Aids Sectional Committee, TED 19

Organization

D.G. Shipping, Mumbai
Alcock Ashdown & Co Ltd, Bhavnagar

Bureau Veritas, Mumbai
Central Institute of Fisheries Technology, Cochin

Cochin Shipyard Ltd, Cochin

Essar Shipping Ltd, Mumbai
Greaves Cotton & Co Ltd, Mumbai

Garden Reach Shipbuilders & Engineers Ltd, Kolkata
Goa Shipyard Ltd, Goa

Great Eastern Shipping, Mumbai
Hindustan Shipyard Ltd, Visakhapatnam

Institute of Marine Engineers, Mumbai

Institute of Marine Technologists, Mumbai
Indian Register of Shipping, Mumbai
Kirloskar Oil Engines, Pune

Kolkata Port Trust, Kolkata

Lloyd’s Register of Shipping, Mumbai

Ministry of Communication, New Delhi

Mazagon Dock Ltd, Mumbai

Ministry of Defence, Directorate of Marine Engineers, New Delhi
Ministry of Defence, Directorate of Standardization, New Delhi
Mather & Platt (India) Ltd, Mumbai

Mumbai Port Trust, Mumbai

Ministry of Surface Transport (Development Wing), New Delhi
Ministry of Surface Transport (SBR), New Delhi

Nitin Fire Production System Ltd, Mumbai

National Ship Design and Research Centre, Visakhapatnam
B.E. Pumps, Kotkata

Shaparia Dock & Steel Co Pvt Ltd, Mumbai

Swastic Rubber Products, Pune

The Company of Master Mariners of India, Mumbai
The Indian National Shipowners Association, Mumbai

Representative(s)

SHri B. K. Biswas (Chairman)

SHRI A. CHATARIEE {(Alternate)
Stiri P. MrtrA

Suri K. J. Roy (dlternate)
SHR1 P. B. WARRIER
DR T. K. SivAsAD

SHri K. L. RAMAKRISHANAN (A/ternate)
SHRI MATHEW GEORGE

SHri K. K. S. NAMBIAR (Alternate)
SHRI V. SRINIVASAN
Carpt S. SooTA

SHRI H. L. SHAH (Alternate)
SHrI S. Man
SHRI RAGUVEER SINGH

SHr1 V. Das Gupta (Alternate)
SHRI ARUN SHARMA
SHRI A. SESHAGIRI Rao

SHRI S. LAKSHMINARAYANA (Alternate)
SHr1 A. R. CHITNIN

CbR JAsBIR SINGH (4lternate 1)

SHRr1 K. R. SAcHAR (Alternate 1)
Stri DoN DYER

SHrt D. B. IraNL (Alternate)
Suri 1. N. Bosg

Suri U. S. KALGHATGI (A4lternate)
SHr1 S. C. SARDESAl

SHRi P. S. BHAVE (Alternate)
SHr1 S. Roy

SHr1 G. SEN (dlternate)
Suri T. K. MITRA

SHRI S. C. SABHARWAL (Alternate 1)

SHri J. D. GROVER (Alternate 11)
DRr. AsHOK CHANDRA

Suri V. V. SINGH (Alternate)
Surt S. K. MURTHY

SHRI A. H. SoLaNt (4lternate)
Cor A. P. V. THAMPAN

A:SISTANT DIRECTOR (SYSTEM W) (Alternate)
Cart P. R. SANGLIKAR

SHRr1 A. R. C. VARMA (Alternate)
Suri D. R. BAPAT

SHRI K. BASHWARAN (d4lternate)
Suri R. K. KHATTAR

SHri S. P. DEOKULIAR (Alternate)
SHrI G. P. Roy

Suri T. K. Dutta (dlternate)
DEVELOPMENT ADVISOR (SBR)

Suri R. K. SEN (4lternate)
SHri B. R. MaLLya
DIRECTOR
SHRI CHANDAN Dass GupTA
SHri C. N. MIsTrRY
GENERAL MANAGER
CapT V. N. AINDLEY
SHRI M. M. PipLaN

( Continued on page 5)
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Organization
The Shipping Corporation of India, Mumbai

Varun Shipping, Mumbai
Vijay Fire Protection Systems Pvt Ltd, Mumbai

BIS Directorate General

Representative(s)

SHri S. K. BHALLA
SHr1 B. N. ApvaNI (4lternate)
SHri B. L. MEHTA
SHRI JATINDERA R. SALOT
Surt HarisH R. Savot (4lternate)
SHri A. R. Gurari, Director & Head (TED)
[Represening Director General (Ex-officio)]

Member Secretary
SHRI V. ARUMUGAM
Joint Director (TED), BIS
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