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Designation: F1246 − 91 (Reapproved2005)

Standard Specification for
Electrically Powered Home Care Ventilators, Part
1—Positive-Pressure Ventilators and Ventilator Circuits1

This standard is issued under the fixed designation F1246; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This specification covers all electrically powered lung
ventilators and ventilator circuits specifically intended for use
in the home environment, and marketed after the final date of
approval for this specification. Breathing circuits intended
specifically for use with home care ventilators are also included
within the scope of this specification. The application of
critical care ventilators, anesthesia ventilators, emergency care
transport ventilators, and resuscitators in the home environ-
ment is not covered by this specification. As well, this
specification does not cover high frequency ventilators or
external body ventilators. Part 1 of this specification addresses
positive pressure ventilators, and Part 2 addresses negative
pressure ventilators. (See also X1.1.1.)

1.2 The values stated in SI units are to be regarded as
standard.

1.3 The following precautionary caveat pertains to the test
method portion only, Section 6, of this specification. This
standard may involve hazardous materials, operations, and
equipment. This standard does not purport to address all of the
safety problems associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety and
health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:2

F1054 Specification for Conical Fittings (Withdrawn 2005)3

3. Terminology

3.1 Definitions of Terms Specific to This Standard:

3.1.1 breathing system—gas pathways in direct connection
with the patient through which intermittent or reciprocating gas
flow occurs and into which a mixture of controlled composition
may be dispensed.

3.1.2 end-expiratory pressure—pressure in the breathing
system at the end of the expiratory phase time, prior to the
beginning of the inspiratory phase time.

3.1.3 expiratory phase time, (TE)— interval from the start of
expiratory flow to the start of inspiratory flow.

3.1.4 home care ventilator—ventilator intended for use in
the home environment.

3.1.5 home environment—the patient’s place of residence
outside the hospital. This usually refers to the patient’s home,
but may include nursing homes, and personal or other means of
transportation.

3.1.6 inspiratory phase time, (TI)—interval from the start of
inspiratory flow to the start of expiratory flow.

3.1.7 maximum limited pressure, (PL max) —highest gage
pressure that can be attained in the patient system during
malfunction of the ventilator, but with functioning safety
mechanisms.

3.1.7.1 Discussion—This term has not been changed in
accordance with ISO 4135, however, the text is identical. The
ISO term is “maximum safety pressure.”

3.1.8 maximum working pressure, (Pw max) —highest gage
pressure that can be attained in the patient system during the
inspiratory phase when the ventilator is functioning normally.

3.1.8.1 Discussion—This may be limited by a controllable
ventilator mechanism to less than PL max.

3.1.9 patient connection port—that opening at the patient
end of an expiratory valve unit; a Y-piece fitting or a unidirec-
tional valve to which may be connected either a tracheal tube
adaptor or a face mask angle piece.

3.1.10 patient system—that part of the gas system of a
ventilator through which respired gas travels at appropriate
respiratory pressures.

3.1.11 peak pressure—the maximum gage pressure
achieved during the inspiratory phase time, with all pressure
limiting mechanisms functioning.

1 This specification is under the jurisdiction of ASTM Committee F29 on
Anesthetic and Respiratory Equipmentand is the direct responsibility of Subcom-
mittee F29.14 on Ventilators.
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3.1.12 positive end-expiratory pressure (PEEP)—pressure,
patient system, (Pps) at the end of expiration, above ambient.

3.1.13 pressure, patient system (Pps)—pressure at a speci-
fied point in the patient system.

3.1.14 ventilator—a device capable of automatically main
taining or replacing a patient’s entire pulmonary ventilation.

3.1.14.1 Discussion—Conditions under which measure-
ments are made shall be given.

3.2 Descriptions of Abbreviations Specific to This Standard:
3.2.1 C—indicates compliance in units of mL/kPa (or

mL/cm H2O), for example, C20 = 2.0 mL/kPa (20 mL/cm
H2O).

3.2.2 R—indicates resistance to flow in units of kPa/L/s (or
cm H2O/L/s), for example, R5 = 0.5 kPa/L/s (5 cm H2O/L/s).

NOTE 1—In the interest of brevity and clarity, all other abbreviations
have been provided in parentheses following the related term in 3.1.

4. Performance Requirements

4.1 Power Sources:
4.1.1 Electrical—The ventilator shall continue to function

within the manufacturer’s specifications at any control setting
throughout a line voltage range of 90 to 130-V a-c, rms, and
throughout a frequency range of 50 to 70 Hz. Testing shall be
in accordance with 6.1.1 and 6.1.2.

4.1.2 An integral battery power source shall be provided
that will activate automatically when line voltage conditions
fall below the range specified by the manufacturer. This power
source shall maintain the performance of the ventilator within
the requirements of this specification for no less than 15 min.
Testing shall be in accordance with 6.1.2. (See also X1.2.2.)

4.1.2.1 Battery use event alarm (see 4.12.3).
4.1.2.2 External battery connections (if supplied) shall be

for a nominal 12-V d-c supply. (See also 5.1.7.)

4.2 Accuracy of Controls, Indicators, and Pressure Relief
Devices:

4.2.1 Calibrated Controls and Indicators—All calibrated
controls and indicators shall be accurate to within 610 %.

4.2.2 Pressure Controls, (calibrated, or uncalibrated with
independent indicators)—The actual pressure at the sensing
site (see 5.1.8) shall agree with the control setting within 65
cm H2O up to 30 cm H2O and 610 cm H2O over 30 cm H2O.
Testing shall be in accordance with 6.2.1. (See also X1.2.3.)

4.2.3 Limited Pressure Relief Controls—If the pressure in
the breathing circuit reaches a level greater than the usual
operator adjusted peak pressure, a pressure reduction mecha-
nism shall activate within 3 s. This pressure reduction mecha-
nism shall bring the breathing circuit to a predetermined
baseline pressure equal to or less than the end-expiratory
pressure, but in no case shall this pressure be subatmospheric.
Alternately, the limited pressure relief mechanism may be
activated without delay when the preset maximum limiting
pressure is reached. A coupled visual/audible alarm shall be
activated in this event. The visual signal shall be retained when
the pressure is reduced and shall require a manual reset. Testing
shall be in accordance with 6.2.2. (See also X1.2.4.)

4.3 Volume Controls—The actual minute or tidal volume
delivered at the patient outlet of the ventilator shall be within6

10 % of the control setting for calibrated controls or indicated
setting for uncalibrated controls. If both a calibrated control
and indicator are used, both shall meet this requirement.
Testing shall be in accordance with 6.2.3, Table 1, and Annex
A1. (See also X1.2.5.)

4.3.1 Volume Stability—The volume delivered by the venti-
lator shall not vary by more than 610 % of the set tidal volume
or by more than 610 % of the expired volume when tested as
outlined in 6.2.3 and Annex A1 using all power sources as
supplied by the manufacturer. (See also 5.1.10.)

4.3.2 Exhaled Volume Measurement Devices, (if
provided)—See 5.1.11.

4.3.3 Delivered Volume—Interdependence of controls, see
5.1.12.

4.4 Frequency:
4.4.1 Devices controlling ventilator frequency shall be ac-

curate to within one breath per minute or 610 % of the setting,
whichever is greater. Testing shall be in accordance with 6.2.3
and Annex A1. (See also 5.1.14 and X1.2.7.)

4.4.2 Stability of Control Setting—The ventilator controls
shall not vary more than 610 % of the set value. Testing shall
be in accordance with 6.2.3 and Annex A1. (See also 5.1.15
and X1.2.7.)

4.4.3 Frequency Controls—Interdependence of control
functions, see 5.1.16.

4.5 Accuracy of Inspiratory Time Controls Calibrated or
Uncalibrated with Associated Indicators, (if provided)—
Inspiratory time controls shall be accurate to within6 10 % of
the set or indicated value. Testing shall be in accordance with
6.2.4.

4.5.1 Stability of Inspiratory Time Controls, (if provided)—
The inspiratory time controls shall be stable to 610 % of the
set value. Testing shall be in accordance with 6.2.5 and Annex
A1. (See also 5.1.17 and X1.2.9.)

4.6 Inspiratory Flow Control:
4.6.1 Accuracy—If provided, peak inspiratory flow shall be

accurate to within 610 % of the set value over the range as
specified by the manufacturer. Testing shall be in accordance
with 6.2.3 and Annex A1. (See also 5.1.18 and X1.2.10.)

4.6.2 Stability—If provided, inspiratory peak flow shall be
stable to within 610 % of the set value over the range as
specified by the manufacturer. Testing shall be in accordance
with 6.2.3 and Annex A1. (See also 5.1.18 and X1.2.10.)

4.7 Intermittent Deep Breath (Sigh) Volume—If provided,
this feature shall be accurate to 610 % of the set value. Testing
shall be in accordance with 6.2.6. (See also 5.1.19.)

TABLE 1 Lung Model and Ventilator Settings For Use in Testing

Compliance Resistance
V t Set,

mL
Frequency

Set
I:E Set

C 1 R 50 50 30 1:2
C 3 R 20 100 30 1:2
C10 R 20 300 20 1:2
C20 R 20 500 20 1:2
C50 R 5 1000 15 1:2
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4.8 Human Factors Requirements:
4.8.1 The markings of all controls and indicators shall be

legible from a distance of 1 m by an operator with 20/20 vision
(corrected if necessary), in an illuminance level of 215 lx.

4.8.2 All controls shall be provided with some means to
minimize the possibility of inadvertent control manipulation.

4.9 Fittings:
4.9.1 Fittings provided by the ventilator manufacturer, or

the breathing system manufacturer (if different).
4.9.1.1 For flow direction sensitive devices, the direction of

flow shall be permanently marked on the fitting. The fitting
should be designed so that it cannot be installed in the reverse
direction. Testing shall be in accordance with 6.3.1. (See also
X1.3.1.)

4.9.2 If there is a separate outlet for the spirometer on the
breathing tubes or the machine, the gas outlet leading to the
spirometer should be designed such that it cannot be connected
with the breathing tubes. (See also X1.3.2.)

4.9.3 If an ambient air inlet is fitted to the ventilator it shall
not be a 15- or 22-mm male or female cone as defined in
Specification F1054, and it shall be clearly marked as “air
inlet.” Testing shall be in accordance with 6.3.2. (See also
X1.3.3.)

4.9.4 If an expired gas outlet (other than an outlet for a
spirometer) is fitted to the machine, it shall be designed in such
a way that it cannot be easily connected to either 22-, 15-, or
30-mm cones or sockets, or 22-mm internal diameter tubing.
Testing shall be in accordance with 6.3.3. (See also X1.3.4.)

4.9.5 Gas Connections for Pressurized Gases—If the device
has a threaded connector on a pressurized gas connection, it
shall be gas specific and non-interchangeable. If the ventilator
is capable of being independently connected to a gas piping
system or cylinder, it shall have a permanently attached CGA4

nut and gland No. 1240 (oxygen) fitting, if intended to be
supplied with oxygen, or a CGA4 nut and gland No. 1160 (air)
fitting, if intended to be supplied with compressed air, or both
fittings if both gases are used. Testing shall be in accordance
with 6.3.4.

4.9.5.1 Small tubing connections, for example, 3- to 6-mm
(1⁄8- to 3⁄16-in.) inside diameter (ID) tubing for powering an
exhalation valve and for proximal sampling of respired gases,
if provided, shall be so designed as to be non-interchangeable
and the connection point shall be clearly marked as to its
intended purpose. Testing shall be in accordance with 6.3.5.
(See also X1.3.5.)

4.10 Breathing Circuits, General—In addition to the rel-
evant requirements set forth in 4.9 and 5.1.20, breathing
circuits and breathing circuit components either supplied by the
manufacturer or recommended for use with a home care
ventilator shall comply with the following requirements:

4.10.1 Expiratory Resistance—In the absence of expiratory
resistors or positive end-expiratory pressure devices, the pres-
sure drop at the patient connection port shall not exceed 5 cm
H2O at a flow of 50 L/min when spirometer or breathing

attachments specified by the manufacturer, or both, are used.
Testing shall be in accordance with 6.4.1. (See also X1.4.1.)

4.10.2 Kinking and Occlusion of Tubing:
4.10.2.1 Kinking—Tubing shall be sufficiently rigid (for

example, wire guarded or wound) or so constructed (for
example, corrugated) as to minimize the possibility of kinking.
Testing shall be in accordance with 6.4.2. (See also X1.4.2.)

4.10.2.2 Occlusion—The tubing shall be designed so as to
prevent occlusion when a 2.5-kg weight bears on a 5-cm
segment in the middle of a 1-m length of tubing. Testing shall
be in accordance with 6.4.3. (See also X1.4.3.) The test is
passed if ∆P is less than 10 cm H2O.

4.10.3 All patient circuit components that are flow direction
sensitive shall be permanently marked with the direction of
flow and should be designed to minimize the risk of misas-
sembly. Testing shall be in accordance with 6.4.4. (See also
X1.4.4.)

4.10.4 All breathing circuits complying with the require-
ments as outlined in this specification should be either marked
or labeled as complying with ASTM Specification F1246.

4.11 Provisions for Supplemental Oxygen—The ventilator
shall be capable of being provided with supplemental oxygen.
(See also 5.1.21.)

4.12 Alarms—The following alarms shall be provided on all
home care ventilators:

4.12.1 Breathing Circuit Alarm—The breathing circuit
alarm(s) shall respond within 15 s or two complete breath
cycles of the ventilator if the breathing circuit is compromised
by disconnection. This alarm shall be activated within 620 %
of the control setting. A means shall be provided to silence the
audible portion of this alarm. This period of audible alarm
silencing shall not exceed 60 s. (During this period of time the
visual alarm shall remain activated.) (See also 5.1.22 and
X1.5.1.)

4.12.2 High Airway Pressure—Alarms for high airway pres-
sure shall be provided. This alarm may function in any of the
following three ways:

4.12.2.1 Upon reaching a preset pressure the ventilator may
plateau at that pressure or “dump” to ambient pressure, and
then alarm on the next breath that meets or exceeds a preset
value,

4.12.2.2 The ventilator may alarm on the second breath
where the preset value has been met or exceeded, or

4.12.2.3 The ventilator may alarm on each breath where the
preset value has been met or exceeded. (See Fig. 1 and X1.5.2.)

4.12.3 The audible portion of this alarm may automatically
reset, or may require manual resetting. However, the visual
portion of this alarm shall only be provided with a manual
resetting mechanism.

4.12.4 Battery Use Event Alarm—A coupled, audible
(cancellable), and visual event alarm shall be provided to
indicate when the ventilator has switched to the integral battery
power source. The visual alarm shall be automatically resetting
only with restoration of external power. A non-cancellable
audible advisory indicator other than the event alarm shall be
periodically activated throughout the duration of integral
battery power supply use. A low battery audible and visual

4 Available from Compressed Gas Association (CGA), 1725 Jefferson Davis
Hwy., Suite 1004, Arlington, VA 22202-4102.
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indicator shall be enabled at all times. Testing shall be in
accordance with 6.5.1. (See also X1.5.3.)

4.13 Anti-Asphyxia Valves and Negative Pressure Relief
Valves—If an anti-asphyxia valve or a negative pressure relief
valve is provided separate from the spontaneous breathing inlet
valve, the ventilator or breathing circuit, or both, shall provide
a means for the patient to inhale ambient air in the event of
ventilator failure. The cracking pressure of this valve shall be
no less than 3 cm of H2O and no greater than 10 cm of H2O.
The resistance to flow shall not exceed 10 cm of H2O per L/sec
(measured at the patient connection port). The function of the
anti-asphyxia or negative pressure relief valve shall not be
compromised by the state of the power supply of the ventilator.
Testing shall be in accordance with 6.6.1. (See also X1.6.1.)

4.14 Electrical Safety:
4.14.1 Accessory Outlets, (if provided)—Accessory outlets

shall be separately fused in a circuit parallel to the circuit
providing the ventilator power.

4.14.2 Battery Charging Systems—See 5.1.23.
4.14.3 Electromagnetic Interference—The ventilator should

meet the requirements of MDS-201.5 (See also X1.7.1.)
4.14.3.1 Electrostatic Discharge—The ventilator should

continue to function within the manufacturer’s specifications at
any control setting following exposure to contact electrostatic
discharges between 2 and 8 kV and air discharges between 2
and 15 kV applied using a probe that simulates electrostatic
discharges from humans. The test discharges should be applied
to the area of the ventilator most likely to conduct the discharge
into the ventilator electric circuitry, for example, front panel

controls or other conductive parts exposed to contact by the
user. (See also X1.7.2.)

5. Labeling and Product Marking

5.1 The manufacturer shall provide the following informa-
tion:

5.1.1 Intended environments for use (and recommended
power supply or power supply limitations).

5.1.2 A recommended checklist for use in determining that
the ventilator is functioning within the manufacturer’s specifi-
cations following changes in ventilator settings or reassembly
of the breathing circuit.

5.1.3 The recommendation that an alternative means of
ventilation be available and the procedures to be followed if the
ventilator ceases to function properly.

5.1.4 If the ventilator is intended for use during patient
transport via ambulance, it shall be marked with instructions to
use the 12-V d-c power supply rather than the 115-V a-c power
supply.

5.1.5 The ventilator shall be marked with the following:
Warning—Portable (external 115-V a-c) power supplies
should not be used to power the ventilator unless it is known by
the user that the voltage variations from such a power supply
are within the operating limits recommended by the manufac-
turer.

5.1.6 The periodicity of the integral power source use
indicator, (see 4.1.2.1).

5.1.7 The exact range of voltages over which the ventilator
will operate.

5.1.8 Where in the ventilator breathing circuit the pressure
for each pressure control is sensed, (for example, ventilator
output, patient, etc.).

5 MDS-201 “Electromagnetic Compatibility Standard for Medical Devices,” is
available as Accession No. PB271635 from the National Technical Information
Service, (NTIS), 5285 Port Royal Road, Springfield, VA 22161.

FIG. 1 Three Different Pressure Patterns That May Activate the Airway Overpressure Alarm
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