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This Australian Standard was prepared by Committee HE-019, Anaesthetic and 
Breathing Equipment. It was approved on behalf of the Council of Standards 
Australia on 18 March 2004 and published on 3 May 2004. 
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Keeping Standards up-to-date 

Standards are living documents which reflect progress in science, technology and 
systems. To maintain their currency, all Standards are periodically reviewed, and 
new editions are published. Between editions, amendments may be issued. 
Standards may also be withdrawn. It is important that readers assure themselves 
they are using a current Standard, which should include any amendments which 
may have been published since the Standard was purchased. 

Detailed information about Standards can be found by visiting the Standards Web 
Shop at www.standards.com.au and looking up the relevant Standard in the on-line 
catalogue. 

Alternatively, the printed Catalogue provides information current at 1 January each 
year, and the monthly magazine, The Global Standard, has a full listing of revisions 
and amendments published each month. 

Australian StandardsTM and other products and services developed by Standards 
Australia are published and distributed under contract by SAI Global, which 
operates the Standards Web Shop. 

We also welcome suggestions for improvement in our Standards, and especially 
encourage readers to notify us immediately of any apparent inaccuracies or 
ambiguities. Contact us via email at mail@standards.org.au, or write to the Chief 
Executive, Standards Australia International Ltd, GPO Box 5420, Sydney, NSW 
2001. 

 

This Standard was issued in draft form for comment as DR 03503.

A
cc

es
se

d 
by

 M
O

N
A

S
H

 U
N

IV
E

R
S

IT
Y

 L
IB

R
A

R
Y

 o
n 

16
 J

un
 2

01
5 

(D
oc

um
en

t c
ur

re
nc

y 
no

t g
ua

ra
nt

ee
d 

w
he

n 
pr

in
te

d)

Full document details: AS ISO 10651.1-2004

http://www.avadocuments.com/doc/as-iso-10651-1-2004
http://www.avadocuments.com/doc/as-iso-10651-1-2004


 

 

AS ISO 10651.1—2004 

Australian Standard™ 

Lung ventilators for medical use 

Part 1:  Requirements 

First published as AS ISO 10651.1—2004. 

COPYRIGHT 

© Standards Australia International 

All rights are reserved. No part of this work may be reproduced or copied in any form or by any 
means, electronic or mechanical, including photocopying, without the written permission of the 
publisher. 

Published by Standards Australia International Ltd 
GPO Box 5420, Sydney, NSW 2001, Australia 

ISBN 0 7337 5879 7 

A
cc

es
se

d 
by

 M
O

N
A

S
H

 U
N

IV
E

R
S

IT
Y

 L
IB

R
A

R
Y

 o
n 

16
 J

un
 2

01
5 

(D
oc

um
en

t c
ur

re
nc

y 
no

t g
ua

ra
nt

ee
d 

w
he

n 
pr

in
te

d)

Full document details: AS ISO 10651.1-2004

http://www.avadocuments.com/doc/as-iso-10651-1-2004
http://www.avadocuments.com/doc/as-iso-10651-1-2004


 

 

ii

PREFACE 

This Standard was prepared by the Australian members of the Joint Standards Australia/Standards 

New Zealand Committee HE-019, Anaesthetic and Breathing Equipment. After consultation with 

stakeholders in both countries, Standards Australia and Standards New Zealand decided to develop 

this Standard as an Australian, rather than an Australian/New Zealand Standard. 

This Standard is identical with and has been reproduced from ISO 10651-1:1993, Lung ventilators for 

medical use, Part 1: Requirements. 

The objective of this Standard is to specify requirements for lung ventilators intended for medical use. 

The term ‘informative’ has been used in this Standard to define the application of the annex to which 

it applies. An ‘informative’ annex is only for information and guidance. 

As this Standard is reproduced from an international Standard, the following applies: 

(a) Its number does not appear on each page of text and its identity is shown only on the cover and 

title page. 

(b) In the source text ‘this part of ISO 10651’ should read ‘this Australian Standard’. 

(c) A full point substitutes for a comma when referring to a decimal marker. 

References to International Standards and European Standards should be replaced by references to 

Australian or Australian/New Zealand Standards as follows: 

Reference to International Standard  Australian Standard 

ISO   AS ISO  

8185 Humidifiers for medical use—Safety 

requirements 

 8185 Humidifiers for medical use—General 

requirements for humidification 

systems 

9360 Anaesthetic and respiratory 

equipment—Heat and moisture 

exchangers for use in humidifying 

respired gases in humans 

 9360 Anaesthetic and respiratory 

equipment—Heat and mositure 

exchangers (HMEs) for humidifying 

respired gases in humans 

   9360.1 Part 1: HMEs for use with minimum 

tidal volumes of 250 ml 

   9360.2 Part 2: HMEs for use with 

tracheostomized patients having 

minimum tidal volumes of 250 ml 

9703 Anaesthesia and respiratory care alarm 

signals 

 9703 Anaesthesia and respiratory care alarm 

signals 

9703-1 Part 1: Visual alarm signals  9703.1 Part 1: Visual alarm signals 

IEC   AS/NZS  

60601 Medical electrical equipment  3200 Medical electrical equipment 

60601-1 Part 1: General requirements for safety  3200.1.0 Part 1.0: General requirements for 

safety—Parent Standard 

Only international referenced documents that have been adopted as Australian or Australian/New 

Zealand Standards have been listed. 
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ISO 106514:1993(E) 

IEC 65:1985, Safety requirements for mains operated 
elecfronic and related apparatus for household and 
similar general use. 

IEC 6014 3988, Medical electrical equipment - 
Part 1: General requiremen ts. 

IEC 80%2:1991, Elecfromagnetic compatibility for 
industrial-process measurement and control equip- 
ment - Part 2: Elec tros ta tic discharge requiremen ts. 

1.3.9 expiratory Phase: Interval from the Start of 
expiratory flow to the Start of inspiratory flow. 

1.3.10 flow-direction-sensitive component: Com- 
ponent through which the gas flow has to be in one 
direction only for its proper functioning and/or pa- 
tient safety. 

1.3.11 fresh gas: Gas supplied to the lung Ventilator 
breathing System. lt excludes the following: 

a) air drawn through the emergency air intake port; 
1.3 Definitions 

For the purposes of this part of ISO 10651, the defi- 
nitions given in clause 2 of IEC 601-1:1988 apply ex- 
cept that the definition given in 2.1.5 shall be 
replaced by the following? 

[2.1.5] applied Part:‘) All Parts of the Ventilator in- 
tended to be connected to the Patient or to the 
breathing System. 

For the purposes of this part of ISO 10651, the fol- 
lowing additional definitions also apply. 

1.3.1 bacterial filter: Device intended to reduce 
bacteria content and particulate matter content of 
the gas stream. 

1.3.2 calibrated control: Control with numbered 
marks in which the numbers purport to indicate the 
value of the Parameter being controlled, whether or 
not the control has been individually calibrated. 

1.3.3 clearly legible: Visual attribute of informat’ion 
displayed by the equipment that allows the Operator 
to discern (or identify) qualitative or quantitative 
values or functions under a specific set of environ- 
mental conditions. 

1.3.4 cycling pressure: Pressure in the Ventilator 
breathing System which initiates an inspiratory or 
expiratory Phase. 

1.3.5 driving gas: Gas which powers the lung 
Ventilator but is not necessarily delivered to the pa- 
tient. 

1.3.6 driving gas input po& Gas input port to which 
driving gas is supplied. 

1.3.7 emergency air lntake port: Dedicated gas in- 
take port through which ambient air may be drawn 
when the supply of fresh and/or inflating gas is in- 
sufficient. 

1.3.8 expired tidal volume: Volume of gas leaving 
the patient’s lungs during an expiratory Phase. 

1) See also annex L in this part of ISO 10651. 

b) air drawn through leaks in the Ventilator breath- 
ing System; 

c) expired gas from the Patient. 

1.3.12 fresh gas Input port: Gas input port to which 
fresh gas is supplied. 

NOTE 1 There may be more than one fresh gas input 
port. 

1.3.13 fresh gas intake port: Gas intake port, other 
than the emergency air intake port, through which 
fresh gas may be drawn into the Ventilator breathing 
System by the lung Ventilator or the Patient. 

1.3.14 gas exhaust port: Port of the lung Ventilator 
from which gas is discharged to the atmosphere ei- 
ther directly or via an anaesthetic gas scavenging 
System. 

1.3.15 gas input port: Port to which gas is supplied 
under positive pressure and through which the gas 
is driven by this pressure. 

NOTES 

2 The gas may be supplied either at a 
ure and/or at a controlled flow. 

3 c.f. gas intake Port. 

controlled pres S- 

1.3.16 gas lntake port: The port through which gas 
is drawn into the Ventilator breathing System by the 
lung Ventilator or the Patient. 

NOTES 

4 Gas may be supplied to the port at or about ambient 
atmosphere or end-expiratory pressure, or the port may 
simply be left open to the atmosphere. 

5 In a Ventilator breathing System, energy is required to 
reduce the pressure below that of the atmosphere. 
Therefore, when gas is supplied at or about atmospheric 
pressure to a gas intake Port, work has to be done, either 
by the lung Ventilator (using energy from, for example, an 
electrical supply or a driving gas supply) or by the Patient 
in Order to lower the breathing System pressure suf- 
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ficiently for gas to flow in through the gas intake Port. In 
this sense, gas is “drawn” into the breathing System. A 
similar argument applies, even if gas is supplied to the 
gas intake port at a small positive pressure to compen- 
sate for the use of positive end-expiratory pressure. 

1.3.17 gas output Port: Port of a lung Ventilator 
through which gas is delivered through a tube to the 
Patient connection Port. 

1.3.18 gas return port: Port of the lung Ventilator 
through which gas is returned at respiratory press- 
ures through a tube from the Patient connection 
Port . 

1.3.19 high pressure gas input port: Gas input port 
to which gas is supplied at a pressure greater than 
100 kPa. 

1.3.20 inflating gas: Fresh gas which powers the 
lung Ventilator and is supplied to the Patient. 

1.3.21 inflating gas input port: Gas input port to 
which inflating gas is supplied. 

1.3.22 inspiratory Phase: Interval from the Start of 
inspiratory flow to the statt of expiratory flow. 

1.3.23 low pressure gas input port: Gas input port 
to which gas is supplied at a pressure not exceeding 
100 kPa. 

1.3.24 lung Ventilator: Any device which is intended 
to augment automatically or provide Ventilation of 
the patient’s lungs when connected to the patient’s 
airway, referred to as a Ventilator throughout this 
document. 

1.3.25 manual ventilation port: Port of the Ventilator 
to which a device may be connected for manual in- 
flation of the lungs. 

1.3.26 maxlmum limited pressure, I’lim max: Highest 
pressure measured at the Patient connection port 
which tan be attained in the Ventilation breathing 
System during malfunction of the Ventilator but with 
a functioning safety mechanism. 

NOTE 6 Components of a Ventilator are operating 
normally when individually they operate as the manufac- 
turer intended, even though particular combinations of 
settings of controls and of the compliance and resistance 
of the patient’s respiratory tract may lead to an inappro- 
priate Pattern of Ventilation. 

1.3.27 maximum worklng pressure, Pw max: Highest 
pressure which tan be attained at the ‘Patient con- 
nection port during the inspiratory Phase, irrespec- 
tive of the setting of controls other than any control 
intended to adjust this pressure, with the Ventilator 
working normally. 

NOTE 7 Even if not adjustable, this maximum may be 
less than the maximum limited pressure. 

1.3.28 minimum limlted pressure, Piim min: Lowest 
(most negative) pressure measured at’ the Patient 
connection port, which tan be attained in the 
Ventilator breathing System during malfunction of 
the Ventilator but with a functioning safety mech- 
anism. 

NOTE 8 See note 6. 

1.3.29 minimum working pressure, Pw min: Lowest 
(most negative) pressure which tan be’ attained at 
the Patient connection port during the expiratory 
Phase, irrespective of the setting of controls other 
than any control intended to adjust this pressure, 
with the Ventilator working normally. 

1.3.30 operator’s Position: Intended orientation of 
the Operator with respect to the equipment for 
normal use according to the instructions for use. 

1.3.31 Patient connectlon port (of the Ventilator 
breathing System): Port of the Ventilator breathing 
System to which the Patient may be connected. 

1.3.32 triggering: Initiation of the inspiratory Phase 
of the lung Ventilator by the inspiratory effort of the 
Patient. 

1.3.33 Ventilation, R Volume of gas per minute en- 
tering or leaving the patient’s lungs. 

1.3.34 Ventilator breathing System (VBS): Breathing 
System bounded by the low pressure gas input 
port(s), the gas intake port(s) and the Patient con- 
nection port together with the fresh gas inlet and 
exhaust port(s), if these are provided. 

NOTES 

9 Attention is drawn to the definition of a breathing sys- 
tem in ISO 4135. 

10 Gas supplied to the Ventilator at any gas input port 
maY enter the Ventilator breathing System at any Point. 

11 Valves may be placed anywhere in relation to ports 
and, indeed, anywhere in the Ventilator breathing System, 
provided the requirements of this part of ISO 10651 are 
met. 

1.4 General requirements 

The general requirements given in clause 3 of 
IEC 60%1:1988 apply with the following addition: 

3.6j) Applicable Single fault conditions are short- 
and open-circuits of components of wiring which 
tan 

- Cause Sparks to occur, or 
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- increase the energy of Sparks, or ab) Any high pressure gas input port shall be 
marked in accordance with ISO 5359. 

- increase temperatures. 

A Single fault condition shall not Cause a moni- 
toring and/or alarm device as in 8.2 and 11.1, and 
the corresponding Ventilation control function 
shall not fail in such a way that the monitoring 
function becomes simultaneously ineffective, and 
thus fails to detect the loss of the monitored 
Ventilator function. 

Test for compliance by Simulation of a Single 
fault condition or by visual inspection. 

1.5 General requirements for tests 

The requirements given in clause 4 of IEC 601-1:1988 
aPPlY l 

1.6 Classification 

The classification given in clause 5 of IEC 601-1:1988 
applies. 

NOTE 12 A Ventilator may have applied Parts of differ- 
ent types. 

1.7 Identification, marking and documents 

The requirements given in clause 6 of IEC 601-1:1988 
apply except for the following additions and modifi- 
cations. 

a) Amend 6.1 e) as follows: 

The address of the manufacturer and/or author- 
ized representative, as applicable, shall also be 
marked. 

b) Amend 6.1 j) as follows: 

The power input marking shall be given in am- 
peres for the Ventilator and for the sum of the 
current ratings for the Ventilator and auxiliary 
mains socket outlets. 

c) Amend 6.1 k) as follows: 

The requirement for marking of auxiliary mains 
socket outlets shall apply to each auxiliary mains 
socket outlet and the maximum allowed output 
shall be marked in amperes. 

d) In 6.1, add the following items: 

aa) All operator-accessible flow-direction- 
sensitive components, unless non- 
interchangeable, shall be permanently 
marked with a clearly legible arrow indicat- 
ing the direction of flow. 

ac) If Parts are marked, the following terms shall 
be used at least in the national language or 
English. Alternatively, Symbols may be used 
and explained in the instructions for use: 

1 Driving gas input port: “driving gas in- 
Put 

Jl 

2 Inflating gas input Port: “inflating gas 
input” or “driving and fresh gas input”, 
as appropriate 

3 Fresh gas input port: “fresh gas” 

4 Fresh gas intake port: “fresh gas 
intake” 

5 Emergency air intake port: “WARNING: 
emergency air intake - do not 
obstruct” 

6 Manual Ventilation port: “bag” 

7 Gas output port: “gas output” 

8 Gas return port: “gas return” 

9 Gas exhaust port: “exhaust”. If the vol- 
ume of gas discharged from the exhaust 
port is either more or less than the ex- 
pired volume, additionally: “not for 
spirometer” 

ad) A Checklist indicating the procedures to be 
carried out by the user immediately before 
use shall be permanently attached to the 
Ventilator. The use of electronie displays, 
e.g. a CRT, is permitted. 

ae) If auxiliary mains socket outlet(s) tan accept 
a mains plug, the auxiliary mains socket 
outlet(s) shall be marked with Symbol 14 
given in table Dl in Appendix D of 
IEC 601-1:1988. 

af) If gas-specific colour coding of flow controls 
and flexible hoses is provided, it shall be in 
accordance with ISO 32. 

ag) Packages containing breathing attachments 
intended for Single use shall be clearly 
marked with the following: 

a) a description of the contents; 

b) the words “Single Patient use”; 

NOTE 13 Symbol No. 1051 given in 
ISO 7000 may additionally be used. 

c) the words “sterile” or “non-sterile”, as 
applicable; 
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