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Preface
Overview
The following document provides information that applies to the Winnipeg Ventilator, Model 2.0.
Some of this information may not apply to earlier or later versions of the device. Contact the
manufacturer for further information.

The manual is organized into two main sections:
USER MANUAL (See Page 1)
TECHNICAL REFERENCE MANUAL (See Page 73)

The User Manual explains how to operate the Winnipeg Ventilator and provides instructions and
guidance that support the user during various stages of operation.
The Technical Reference Manual provides the ventilator technical information, operating
specifications and requirements.

Definitions
The following document uses three types of indicators to communicate information:

WARNING

Indicates condition that can endanger patient or ventilator operator.

CAUTION

Indicates condition that can damage equipment.

NOTE

Emphasizes a point that makes the operation and use of the ventilator
more efficient or convenient.
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Symbol Definitions
STANDARD SYMBOLS
The following are standard and approved symbols in accordance with ISO 15223 – 1:2016.

SYMBOL

DEFINITION

SYMBOL

DEFINITION

Caution

Consult Instructions for Use

Warning

Do not re-use

Note / Important
Information

Temperature limit

Serial number

Atmospheric pressure
limitation

Catalogue number

Humidity limitation

Batch code

Prescription only

Manufacturer

Output / exit from the
system

Date of manufacture

Input / Entrance into the
system

Use-by date

Type BF Applied Part

iii
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Type B Applied Part

IP21

No Pushing

Indicates the degree of
protection provided by
enclosure (solids > 12.5mm,
drip-proof)
Indicates the product should
not be discarded as unsorted
waste, but should be sent to
a separate collection facility
for recovery and recycling

UNIQUE SYMBOLS
The following are symbols unique to the Winnipeg Ventilator.

SYMBOL

DEFINITION
The ventilator has, at
minimum, 10 minutes of
internal battery life
remaining
The ventilator has, at
minimum, 5 minutes of
internal battery life
remaining

Silence auditory alarms

Reset alarms

Square wave waveform
utilized in Volume Control
mode
iv
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Warnings and Precautions
The following list outlines safety considerations, requirements and regulations that govern the
use of the Winnipeg Ventilator.

WARNING

The ventilator is intended for use by authorized and trained
respiratory therapists only.
The ventilator is not intended for use within an oxygen rich
environment.
The ventilator is not supplied sterile.
Breathing circuit components are single use only.
Do not cover the ventilator or place in a position that affects proper
operation.
Always have immediate access to an alternative means of
ventilation, which is ready for use, in order to reduce the possibility
of patient death or serious deterioration of health.
Do not add any attachments or accessories to the ventilator that
contravene the Instructions for Use of the ventilator or accessory,
as the ventilator might not function correctly, leading to the risk of
patient death or serious deterioration of health.
The ventilator shall not be used in a hyperbaric chamber. Such use
might cause the ventilator to not function correctly, causing patient
death or serious deterioration of health.
The ventilator shall not be used with nitric oxide. Such use might
cause the ventilator to not function correctly, causing patient death
or serious deterioration of health.

v

Preface

51980-A

The ventilator shall not be used with inlet gases that are not
specified for use (e.g. helium or mixtures with helium). Such use
might cause the ventilator to not function correctly, causing patient
death or serious deterioration of health.

Disconnect ventilator from compressed gas source when not in use.

The ventilator accuracy can be affected by the gas added to the
ventilator breathing system by use of a pneumatic nebulizer.
The protection of the ventilator against the effects of the discharge
of a cardiac defibrillator is dependent upon the use of the
appropriate patient circuit.
It is the responsibility of the responsible organization to ensure that
the oxygen source is compatible with the rated range of pressure,
flowrate and oxygen concentration as marked on the ventilator and
indicated in the Instructions for Use, as this can affect the
performance of the ventilator that can consequently result in
patient death or serious deterioration of health.
Only specified accessories are validated for use with the Winnipeg
Ventilator. Use of incompatible components can result in degraded
performance. It is the responsibility of the organization to ensure
the compatibility of the ventilator and all parts used to connect to
the patient prior to use.
To avoid the risk of electric shock, the ventilator must only be
connected to a supply mains with protective earth.

Do not modify this equipment without authorization of the
manufacturer.

vi
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Use of this equipment adjacent to or stacked with other equipment
should be avoided because it could result in improper operation. If
such use is necessary, this equipment and the other equipment
should be observed to verify that they are operating normally.
Use of accessories and cables other than those specified or provided
by the manufacturer of this equipment could result in increased
electromagnetic emissions or decreased electromagnetic immunity
of this equipment and result in improper operation.
Portable RF communications equipment (including peripherals such
as antenna cables and external antennas) should be used no closer
than 30 cm (12 inches) to any part of the Winnipeg Ventilator,
including cables specified by the manufacturer. Otherwise,
degradation of the performance of this equipment could result.
Do not push the ventilator from either side, as the device may overbalance. Only re-position or transport the ventilator by pushing
from the front or back of the unit.
Take care when transporting the ventilator, as the device may be
susceptible to sliding on an incline or under applied forces.

Training on the ventilator will be voluntary only. All users of the Winnipeg Ventilator must be
trained and qualified Respiratory Therapists.
At minimum, training qualified Respiratory Therapists should review this Instructions for Use
(IFU) in full, prior to operating the Winnipeg Ventilator.

Manufacturer
Manufactured by
Canadian Emergency Ventilators Inc.
455 Boleskine Rd
Victoria, BC
V8Z 1E7
Phone: (250) 388-3537
Fax: (250) 483-1975

Model 2.0
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For Further Assistance
For additional information, assistance, or to report any adverse events, please call the following
toll free number: (1-833) 229 - 1036
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1 Introduction
1.1 Description of Device
The Winnipeg Ventilator Model 2.0 is a mechanical ventilator designed and manufactured
specifically to provide ventilation treatment for adult patients experiencing breathing difficulties
related to COVID-19, and during emergency situations where currently approved and marketed
ventilators are not available. All users of the Winnipeg Ventilator must be trained and qualified
Respiratory Therapists or health care personnel trained in the use of ventilators and respiratory
care.
The Winnipeg Ventilator uses an electrically driven, motorized piston pump, which provides a
mixture of externally sourced air and oxygen into the lungs of a patient through standard
ventilation tubing accessories. The device has two types of breath delivery: Volume Control (VC)
and Pressure Control (PC). VC and PC modes provide machine-triggered mandatory ventilation
at the minimum set rate, though additional breaths may be triggered by the patient (known as
A/C (Assist/Control)). Pressure Support Ventilation (PSV) mode is also available, where breaths
are exclusively triggered by the patient. As with PC mode, PSV mode delivers a controlled
pressure as required, though the breath is halted when low flow is measured, as opposed to a
user-set inspiratory time.
The device is a cart-based system which is digitally controlled by embedded firmware and a user
interface consisting of various buttons, knobs and switches. Measured parameters are displayed
to the user on the analog and digital displays. The device monitors inspiratory tidal volume,
airway pressure, %O2 and respiratory rate and includes alarms for measured values that fall
outside of acceptable parameters.
The expected duration of use is up to 14 days of continuous ventilation.
1.1.1 Intended Use
The intended use of the Winnipeg Ventilator is to provide continuous ventilation treatment to
adult patients with respiratory failure or respiratory insufficiency requiring respiratory support
during the COVID-19 pandemic. This product is intended to be used only during the pandemic as
an interim solution to meet this clinical need.
The product shall only be used by trained and qualified Respiratory Therapists (RRT). The
ventilator is intended to be used in hospital environment or any facility set up and designated for
the treatment of COVID-19.
1.1.2 Intended patient population
The ventilator is intended for use for adult patients aged 18 years or above.
1.1.3 Contraindications
There are no contraindications for use with the Winnipeg Ventilator.
51980-A
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1.1.4 Operating Principle
The basic working principle of the Winnipeg Ventilator is to deliver an air and oxygen mixture to
patients using one of three ventilation modes, through the piston pump based system. The three
modes consist of (1) Volume Control, (2) Pressure Control, and (3) Pressure Support Ventilation.
The air-oxygen mixture is blended within the ventilator piston pump and delivered to the patient
by the breathing circuit, comprised of existing and approved patient breathing circuit and patient
interfacing components. All displayed volumes and flow are Body Temperature and Pressure
Saturated (BTPS) corrected, using assumed conditions (see section 7.4 for details).

Figure 1: Pneumatic schematic of the Ventilator (with Patient Circuit attached)
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Operational Modes and Parameters

The ventilator has three modes of ventilation:
Volume Control (VC)
Volume Control is a form of mandatory ventilation (Assist/Control ventilation with VolumeControl), in which the ventilator delivers a set inspiratory tidal volume at a constant flow rate
(square waveform), and cycles to exhalation. A breath may be delivered by the ventilator or
triggered by the patient, but the breath cannot be patient-terminated before the set volume
parameter is delivered, unless the high pressure limit is reached
In Volume Control, the flow profile is operator-adjusted per the clinical treatment plan, by
setting:
Tidal Volume (mL)
Flow (L/min)
Rate (bpm)
The rate at which the ventilator retriggers is set by the Rate (bpm) control, though the patient
may re-trigger a breath at a higher rate. In the Volume Control mode, the high pressure limit is
set to limit airway pressure under changing patient conditions. Note: The High Pressure Limit is
active in all ventilation modes.
Pressure Control (PC)
Pressure Control is a form of mandatory ventilation (Assist/Control ventilation with PressureControl), in which the ventilator delivers a user-set control pressure, over a set inspiratory time,
and then resets for the next breath. The ventilator delivers the control pressure set on the user
interface dial, which refers to ambient pressure, not Positive End Expiratory Pressure (PEEP).
For example: in PC mode, a pressure setting of 15cmH2O and a manual PEEP valve setting of
5cmH2O will result in a 15cmH2O airway pressure for the set inspiration time and a PEEP of
5cmH2O during the expiratory phase. Therefore, Peak Inspiratory Pressure (PIP) minus PEEP
equals 10cmH2O.
In Pressure Control, the flow profile is operator-adjusted per the clinical treatment plan, by
setting:
Pressure (cmH2O)
Insp Time (s)
Rate (bpm)
Rise Time (s)

51980-A
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The rate at which the ventilator delivers a breath is set by the Rate (bpm) control, though the
patient may retrigger at a higher rate. In either case, the inspiratory time remains constant, as
the duration is selected by the operator. The pressure profile initially rises to the control pressure,
in the time set by the Rise Time control knob. It then delivers a constant pressure, based on the
Pressure control setting over the duration of the Insp. Time control setting. In the Pressure
Control mode, the High Tidal Volume Limit is used to restrict the delivered volume under
changing patient conditions.
Pressure Support (PSV)
Pressure Support is a form of spontaneous ventilation in which the ventilator delivers a user-set
control pressure, with each breath cycle triggered spontaneously by the patient.
In Pressure Support (PSV) ventilation, the flow profile is operator-adjusted per the clinical
treatment plan, by setting:
Pressure Support (cmH2O)
Rise Time (s)
Each breath is triggered by gas flow out of the inspiratory port, indicative of the patient initiating
a breath. The flow threshold at which a breath is triggered is user-set by adjusting the Trigger
Sensitivity knob. The pressure profile rises based on the adjustable Rise Time, and delivers the
flow necessary to maintain a constant pressure, based on the adjustable Pressure Support control
setting. The ventilator delivers the control pressure set on the user interface dial, which is relative
to ambient pressure, not PEEP.
For example: in PSV mode, a pressure setting of 20cmH2O inspiratory pressure with a 5cmH2O
PEEP results in a waveform that is controlled to 20cmH2O during inspiration. PIP minus PEEP
equals 15cmH2O.
The ventilator cycles from the inspiratory to the expiratory phase when the inspiratory flow rate
drops below 25% of the peak flow, or below 10 L/minute, whichever value is higher. The
maximum inspiratory time in Pressure Support Ventilation is three seconds.
In Pressure Support Mode, the adjustable Apnea alarm will automatically switch the ventilator
into the Apnea back-up mandatory ventilation mode (VC), if a breath is not triggered within the
set apnea time interval. If an apneic event is detected, the ventilator will continue to ventilate in
Volume Control mode until manually changed. The user is required to manually switch the
ventilator back to PSV if desired. The Winnipeg Ventilator will not switch back to PSV
automatically.

51980-A
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User Interface

1.3.1 Front Panel

WARNING

All ventilation parameters and metrics are Inspiratory NOT Expiratory

All user-adjusted ventilation settings and parameters (excluding the external PEEP valve) are
located on the front panel of the ventilator. Figure 2 shows the front panel of the ventilator.

Figure 2: Front Panel User Interface
51980-A
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The front panel is organized by control and display functionality. See Figure 3 for the
organization of information on the front panel.

Figure 3: Front Panel User Interface Function Organization
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1.3.2 Ports and Connectors
The ventilation circuit connections are located along the right side of the ventilator.

Figure 4: Ventilator Circuit Connection Ports

Figure 5: Ventilator Expiratory Limb holder
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Figure 6: Ventilator Power Connector

51980-A

Page 12

Winnipeg Ventilator

USER MANUAL

1.3.3 Controls and Indicators
Ventilation Parameters
The following table lists all available ventilation parameters, and their ranges.
All pressure controls represent gauge pressure, and are unrelated to
PEEP

WARNING

Example

Parameter

A PC or PSV pressure setting of 20cmH2O inspiratory pressure with
5cmH2O PEEP results in a waveform that is controlled to 20cmH2O during
inspiration. PIP minus PEEP equals 15cmH2O.

Interface
Label

Mode

Description

Range

VC

The volume of gas delivered
by the ventilator out of the
inspiratory port on each
breath.

250 mL –
1000 mL

The flow rate is the constant
flow at which the set tidal
volume breath is delivered by
the ventilator.

5 L/min –
120 L/min

VC
PC

The number of breaths per
minute, delivered by the
ventilator.

5 bpm –
35 bpm

PC

The airway pressure
maintained over the course of 10 cmH2O –
the inspiratory phase of the
40 cmH2O
breath.

Inspiratory Time Insp. Time

PC

The time over which the
ventilator delivers the
inspiratory pressure.

0.5 s – 2 s

Rise Time

Rise Time

PC
PSV

The time over which the
ventilator achieves the target
pressure.

0.1 s – 0.4 s

Pressure
Support

Pressure
Support

PSV

The absolute inspiratory
controlled pressure, not
relative to PEEP, delivered by
the ventilator.

5 cmH2O –
40 cmH2O

Tidal Volume

Flow Rate

Respiratory
Rate
Inspiratory
Pressure

51980-A
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%O2

VC
PC
PSV

Trigger
Sensitivity

VC
PC
PSV

Not set on
Control Panel.
PEEP is set on
the external
PEEP valve.

VC
PC
PSV

The target fractional amount
of oxygen in each breath,
delivered by the ventilator.
The flow rate for which a
patient trigger is detected.
1 – most sensitive
10 – least sensitive
The Positive End-Expiratory
Pressure (PEEP) that is set to
remain in the patient airway
at the end of the respiratory
cycle (end of exhalation).
PEEP is relative to
atmospheric pressure.

21% – 100%

1 L/min –
10 L/min

0 cmH2O –
20cmH2O

Alarm Parameters
The following table lists all adjustable alarm parameters, and their ranges:
Alarm

Description

Range

Low PEEP

The threshold where the measured PEEP is lower 0 cmH2O –
than the set Low PEEP limit.
20 cmH2O

High PEEP

The threshold where the measured PEEP exceeds
the set High PEEP limit.

5 cmH2O –
25 cmH2O

PSV Mode Only:

Apnea

The maximum time interval allowed between
patient-triggered breaths.

10 s – 30 s

Note: Upon triggering an apnea alarm, the system
will switch to Volume Control ventilation and
remain in VC until PSV is manually set.
High Pressure Limit

51980-A

The threshold at which airway pressure has
exceeded the set high pressure limit.
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Low Inspiratory
Pressure
(Low Insp. Pressure)

The threshold at which inspiratory airway pressure
is lower than the set low pressure limit.

0 cmH2O –
35 cmH2O

High Tidal Volume Limit

The threshold at which the measured Tidal Volume
exceeds the set High Tidal Volume limit.

400 mL –
1800 mL

Low Tidal Volume

The threshold at which the measured Tidal Volume
is lower than the set Low Tidal Volume limit.

0 mL – 650
mL

Low Minute Volume

The threshold at which the measured minute
volume is lower than the set Minute Volume
setting.

0 L/min – 10
L/min

See Section 4 (Alarm Management) for an explanation of all ventilation alarm states, alarm
management (silence and reset functions) and alarm troubleshooting.

1.3.4 User interface labels
Oxygen Input Label

51980-A
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Inspiratory Port Label

Airway Pressure Port Label

Ambient Air Intake Label

Exhalation Limb Holder Label

Power Button Label

Tip Hazard Label

51980-A
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Speaker Vent Label

Ambient Air Flow Label

Product Label
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Airway Pressure Tap Warning Label

Website Label
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2 Installing the Patient Breathing Circuit
The following section outlines the procedure required to set up the ventilator for patient use.

WARNING

The ventilator is intended for use by qualified respiratory
healthcare professionals only.
Do not reuse single-use breathing circuit components.
Do not add any attachments or accessories to the ventilator that
contravene the Instructions for Use of the ventilator or accessory,
as the ventilator might not function correctly, leading to the risk of
patient death or serious deterioration of health.
It is recommended to include an inline suction catheter to avoid
circuit disconnections. When in use with a close suction catheter, it
is recommended to use the ventilator in PC mode. Utilizing a close
suction catheter while in VC mode may result in negative airway
pressure.
The accessories listed in section 2.1 are validated for use with the
Winnipeg Ventilator. Use of incompatible components can result in
degraded performance. It is the responsibility of the organization to
ensure the compatibility of the ventilator and all parts used to
connect to the patient prior to use.
To prevent patient or ventilator contamination, always use a
bacteria/viral filter between the patient and the inspiratory
connection of the device.
The use of an expiratory filter may lead to a significant increase in
expiratory resistance. Follow the Instructions for Use of the
expiratory filter for appropriate handling and replacement
instructions.
Avoid placing containers of liquid in an elevated position above the
ventilator, or on the ventilator.
Antistatic or electrically conductive hoses or tubing are NOT to be
used with the Winnipeg Ventilator.

51980-A
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Compatible Accessories

Before completing the installation procedure, ensure you have the following components:
Breathing Circuit


1 x breathing circuit kit comprised of:
o 2 x 72in (183cm) 22mm standard corrugated hoses
o Patient wye
o Airway (expiratory) pressure tap
o 3/16th” (4.76mm) airway pressure tap line (long length)
o Disposable exhalation valve
o 1/8th” (3.175mm) exhalation valve line (short length)
o 6in (13.25cm) 22mm standard corrugated hose
o External PEEP valve
o Heat moister exchanger filter (HMEF)

Figure 7 outlines an overview of the circuit schematic.
See Section 7.7 for additional breathing circuit component information.

Additional Accessories
Provided with the ventilator:



Power Cord (Interpower, part number(#): 86610301)
Oxygen Hose (BOMImed, (part number (#): OL-200210-02 (or equivalent))
o North American (white), 10ft, no check valve, female DISS oxygen thread at
ventilator end

Not provided with the ventilator:


Oxygen Source (50psi (345 kPa) 100% O2)
o DISS oxygen connection
o Capable of regulated 50-55psi (345-379 kPa) at an 80L/min instantaneous draw.
 Example: Standard hospital wall oxygen
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Figure 7: Ventilator Circuit Schematic
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Connecting the electrical supply

WARNING

To avoid the risk of electric shock, the ventilator must only be
connected to a supply mains with protective earth.

The ventilator may be powered by internal battery or AC power supply.
To connect the electrical supply, connect the power cord to AC power. When connected and
running on AC supply, the ventilator will charge the internal battery. The internal battery will
charge during normal operation of the ventilator (including standby mode) and when the device
power is off. When connected to AC supply, the “Status” window indicators will appear in the
configuration shown in Figure 8:

Figure 8: When connected to AC power, the “AC Power Connected” indicator will be active

Ensure the ventilator is positioned during set up and use such that it is easy to disconnect from
the AC supply if required.
To isolate the ventilator from the supply mains, unplug the ventilator from the AC power supply
or power off the ventilator (See Section 2.7.1).
When fully charged, the battery power supply is sufficient for a minimum 30 minutes of
continuous ventilation. If the ventilator is running off internal battery power, the battery
indicator shall be illuminated within the “Status” window of the front panel as shown in Figure 9:

Figure 9: When running on battery, the “On Battery” indicator will be active

During battery powered operation, the ventilator maintains normal operation and can function
in any setting, including all ventilation modes (PC, VC, and PSV). See section 7.3 for battery
depletion notification and operation.
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Connecting the Breathing Circuit

Connect the Inspiratory Line to the Ventilator inspiratory port (Figure 10).

Figure 10: Inspiratory Line Ventilator Connection

Connect the 3/16th inch (4.76mm) proximal airway pressure line to the airway pressure port of
the Ventilator (See Figure 11). The other end of the airway pressure line is connected to the
Airway Pressure Tap.

Figure 11: Airway Pressure Port Ventilator Connection
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Connect the 1/8th inch (3.175mm) expiratory line to the expiratory line port (Figure 12). The
other end of the expiratory line should be connected to the Expiratory Valve.

Figure 12: Expiratory Line Ventilator Connection

Place the expiratory valve and PEEP limb onto the expiratory limb holder, on the front of the
ventilator. Ensure the exhalation limb is positioned so that the expiratory line and airway
pressure line are facing upward to avoid blockage (See Figure 13).

Figure 13: Expiratory Limb Holder Placement

51980-A

Page 24

Winnipeg Ventilator

USER MANUAL

2.4 Connecting the External PEEP Valve
The Winnipeg Ventilator uses an external PEEP valve for setting and maintaining the PEEP.
Connect the external PEEP valve to the expiratory valve (See Figure 14).

Figure 14: External PEEP Valve Ventilator Connection (arrow depicting how to adjust PEEP
pressure)
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Connecting the Oxygen Source

WARNING

It is the responsibility of the organization to ensure that the oxygen
source is compatible with the rated range of pressure, flow rate and
oxygen concentration as marked on the ventilator and indicated in
the Instructions for Use, as this can affect the performance of the
ventilator. The use of incompatible oxygen sources can result in
patient death or serious deterioration of health.
Disconnect ventilator from compressed gas source when not in use.

Note

It may take up to several minutes for the Ventilator to reach its set
O2%.
The ventilator cannot detect or confirm the type of gas that is
connected to the oxygen source DISS connection port. The
ventilator does not directly compute the fraction of inspired
oxygen; the displayed oxygen percentage value is the input gas
concentration delivered to the piston, calculated by monitoring the
input gas volume delivered to the pump by a mass flow sensor.
Attempting to operate the device at oxygen concentrations greater
than ambient (21%) without being attached to a 50psi (345 kPa)
oxygen source will result in high negative pressures within the
piston during retraction. These high negative pressures result in a
distinctive popping sound when the ambient air solenoid is
opened, allowing the cylinder to return to ambient pressure. This
situation should be avoided, though it will not damage the device,
or cause harm to the patient.

Oxygen delivery to the ventilator can be supplied by a hospital wall oxygen source, or equivalent,
as stated in Section 7.1 (Physical Ventilator Specifications).
Connect the ventilator to the compressed oxygen source using a hose with standard DISS oxygen
fitting at the ventilator and appropriate fitting at the oxygen source (Figure 15).
The Winnipeg Ventilator uses the piston chamber to mix 100% oxygen with ambient air. As a
result of this mixing process, the timeframe required for the ventilator to reach the set %O2 varies
greatly. See Section 3.4 for additional information.
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Figure 15: Oxygen Ventilator Connection (DISS Connector)
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2.6 Connecting the HMEF
The Winnipeg Ventilator is used in combination with a Heat and Moisture Exchanger Filter
(HMEF).

2.6.1 Connecting to an HME Filter (HMEF)
See Figure 16 for the correct circuit configuration using an HMEF for humidification:

Figure 16: Circuit Schematic with HMEF
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2.7 Powering on the Ventilator
Power on the ventilator by briefly depressing the power button, located on the rear of the
ventilator (Figure 17). During setup and use, ensure the ventilator is positioned such that the
power button and AC connection are accessible.

Figure 17: Depress the power button to turn on the ventilator

2.7.1 Powering off the Ventilator
To power off the ventilator:
1. Ensure the ventilator is in standby mode.
2. Depress and hold the power button for a minimum of 3 seconds.
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Automatic Power-On Self-Test

WARNING

If the automatic self-test fails, the device should NOT be used on a
patient. Seek technical support from the manufacturer.

Directly after powering on the ventilator, the system will run an automatic self-test of its
hardware and software, including audio and visual alarm indicators. Confirm that, during this selftest, the following conditions are met:
1. All visual LED indicators on the front panel of the ventilator are lit and functional.
2. The ventilator generates the low priority audible alarm (single auditory tone).
3. Following the automatic power-on self-test, all audio and visual alarms should be inactive
and the ventilator should be in standby mode.
The ventilator autonomously monitors both audible and visual (LED illumination) functionality.
Should the ventilator detect any audio or visual indicator failures, the technical fault alarm will
activate. See Section 4.4 (Alarm Troubleshooting) for more information.

2.9

Manual Pre-Use Pressure Test

WARNING

Do NOT connect the ventilator to the patient during the Manual
Pre-Use Pressure Test.
If the system has any leaks or failures that lead to a failed manual
pressure test, the device should NOT be used on a patient until the
pressure test has passed successfully.

Pre-Use Pressure Test Operating Principle:
1. The ventilator pressurizes breathing circuit to 50cmH2O.
2. The ventilator stops actively maintaining pressure and allows any sources of leak to
depressurize the breathing circuit for 10 seconds.
3. If, after 10 seconds, the pressure in the breathing circuit has decreased below 32cmH2O
(or averaged a 1.8cmH2O per second leak), a fail will be displayed.
Complete a manual pressure test before use of the ventilator on a new patient and after circuit
replacement, to ensure the system is assembled correctly.
1. Silence alarms by selecting the ‘Silence Alarm’ button.
2. Select Standby Mode.
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3. Plug (occlude) the patient interface connection at the wye.
4. Simultaneously select and hold the Insp Hold and Standby buttons for 2 seconds (Figure
18).

Figure 18: Hold the ‘Standby’ and ‘Inspiratory Pause’ button together for 2 seconds to
activate the Pre-Use Pressure Test
5. During the pressure test, the ‘Insp Tidal Volume’ window will display a ‘test’ message,
indicating that the ventilator is in the process of completing the pressure test. During this
time, the Pressure graph will initially reach 50 cmH2O. Once pressurized, the circuit
remains pressurized and the current pressure is displayed on the pressure bar graph. The
pressure drop is measured over several seconds. If the pressure drops below
approximately 32cmH2O a ‘FAIL’ is displayed.

6. A successful pressure test is indicated by ‘PASS’ in the ‘Insp. Tidal Volume’ display window.

Figure 19: The ‘Insp Tidal Volume’ window displays a “TEST” (left) message during the
pressure test, a “PASS” (middle) message after a successful test, and a “FAIL” (right) if
the pressure test fails.
51980-A

Page 31

Winnipeg Ventilator

USER MANUAL

If the system displays a ‘FAIL’ in the ‘Insp. Tidal Volume’ window, the ventilator has failed
the pre-use pressure test. Check the breathing circuit for leaks, and then run another
pressure test.
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3 Operating the Ventilator
The following section works through the steps required to set up a patient on the Winnipeg
Ventilator for ventilation, as well as the steps required to remove the patient from the ventilator,
when required. For an explanation of the controls on the ventilator front panel, see Section 1.3
‘User Interface’.
3.1

Circuit Compliance Volume Compensation

All ventilation parameters displayed and measured are not compensated for the volume lost due
to circuit compliance. To calculate the volume lost from circuit compliance:
1. Obtain compliance factor from the manufacturer’s patient circuit documentation. If this
documentation is not available, calculate the compliance factor (CF) using the following
steps:
a. Configure PC mode settings:
i. Set the pressure to 40cmH2O.
ii. Set the rise time to 0.4s.
iii. Set the inspiratory time to 1s.
iv. Set the rate to 20 bpm.
v. Set the PEEP to 0cmH2O or disconnect the PEEP valve.
vi. Plug the patient connection port.
vii. Adjust the alarms as needed to avoid nuisance alarm activation.
b. Start PC Mode ventilation.
c. Observe and record the Peak Inspiratory Pressure (PIP).
d. Observe and record Tidal Volume.
e. Divide the recorded Tidal Volume by the BTPS correction factor of 1.1141 to
determine a corrected Tidal Volume for the CF calculation.
f. Calculate the compliance factor:
CF = Corrected Tidal Volume/ Measured PIP
2. During normal ventilation, calculate the Volume loss in the tubing (VL):
VL = (CF) x PDIFF
Where PDIFF = (PIP – PEEP)

51980-A

Page 33

Winnipeg Ventilator

USER MANUAL

3.2 Ideal Body Weight
The Winnipeg Ventilator does not have the capability of automatically adjusting ventilation
parameters based on the input of a patient’s Ideal Body Weight. The following information is
provided to assist the operator in determining the Inspiratory Tidal Volume based on Ideal Body
Weight (IBW).
The IBW tables below use the following calculations, which are referenced from the ARDSnet NIH
NHLBI ARDS Clinical Network Mechanical Ventilation Protocol Summary1. Tidal Volume values
lower than 250mL have been removed from the table, as the Winnipeg Ventilator cannot support
a Tidal Volume lower than 250mL. The following IBW chart uses the patient’s height and sex to
calculate the recommended Inspiratory Tidal Volume:
Male IBW = 50 + 2.3 ((patient height (in)) – 60)
Female IBW = 45.5 + 2.3 (patient height (in)) – 60)
Tidal Volume = IBW (kg) x (Desired (mL/kg))
Use the appropriate table correlating to either a male (Table 1) or female (Table 2) patient.

1

http://www.ardsnet.org/files/ventilator_protocol_2008-07.pdf
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Table 1: Male Ideal Body Weight Chart

MALE – IDEAL BODY WEIGHT AND TIDAL VOLUME CHART
PATIENT HEIGHT

51980-A

FT’ IN”

IN”

CM

4' 0"
4' 1"
4' 2"
4' 3"
4' 4"
4' 5"
4' 6"
4' 7"
4' 8"
4' 9"
4' 10"
4' 11"
5' 0"
5' 1"
5' 2"
5' 3"
5' 4"
5' 5"
5' 6"
5' 7"
5' 8"
5' 9"
5' 10"
5' 11"
6' 0"
6' 1"
6' 2"
6' 3"
6' 4"
6' 5"
6' 6"
6' 7"
6' 8"
6' 9"
6' 10"
6' 11"
7' 0"

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

122
124
127
130
132
135
137
140
142
145
147
150
152
155
157
160
163
165
168
170
173
175
178
180
183
185
188
191
193
196
198
201
203
206
208
211
213

IBW

TIDAL VOLUME at:
KG
4 mL/kg 5 mL/kg 6 mL/kg 7 mL/kg 8 mL/kg
22.4
90
112
134
157
179
24.7
99
124
148
173
198
27
108area indicates
135
162 volumes
189
216
Grey
target
29.3
117
147
176
205
234
less than the capability of the
31.6
126
158
190
221
253
ventilator
33.9
136
170
203
237
271
36.2
145
181
217
253
290
38.5
154
193
231
270
308
40.8
163
204
245
286
326
43.1
172
216
259
302
345
45.4
182
227
272
318
363
47.7
191
239
286
334
382
50
200
250
300
350
400
52.3
209
262
314
366
418
54.6
218
273
328
382
437
56.9
228
285
341
398
455
59.2
237
296
355
414
474
61.5
246
308
369
431
492
63.8
255
319
383
447
510
66.1
264
331
397
463
529
68.4
274
342
410
479
547
70.7
283
354
424
495
566
73
292
365
438
511
584
75.3
301
377
452
527
602
77.6
310
388
466
543
621
79.9
320
400
479
559
639
82.2
329
411
493
575
658
84.5
338
423
507
592
676
86.8
347
434
521
608
694
89.1
356
446
535
624
713
91.4
366
457
548
640
731
93.7
375
469
562
656
750
96
384
480
576
672
768
98.3
393
492
590
688
786
100.6
402
503
604
704
805
102.9
412
515
617
720
823
105.2
421
526
631
736
842
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Table 2: Female Ideal Body Weight Chart

FEMALE – IDEAL BODY WEIGHT AND TIDAL VOLUME CHART
PATIENT HEIGHT

51980-A

FT’ IN”

IN”

4' 0"
4' 1"
4' 2"
4' 3"
4' 4"
4' 5"
4' 6"
4' 7"
4' 8"
4' 9"
4' 10"
4' 11"
5' 0"
5' 1"
5' 2"
5' 3"
5' 4"
5' 5"
5' 6"
5' 7"
5' 8"
5' 9"
5' 10"
5' 11"
6' 0"
6' 1"
6' 2"
6' 3"
6' 4"
6' 5"
6' 6"
6' 7"
6' 8"
6' 9"
6' 10"
6' 11"
7' 0"

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

IBW

CM

KG

17.9
122
20.2
124
22.5
127
24.8
130
27.1
132
29.4
135
31.7
137
34
140
36.3
142
38.6
145
40.9
147
43.2
150
45.5
152
47.8
155
50.1
157
52.4
160
54.7
163
57
165
59.3
168
61.6
170
63.9
173
66.2
175
68.5
178
70.8
180
73.1
183
75.4
185
77.7
188
80
191
82.3
193
84.6
196
86.9
198
89.2
201
91.5
203
93.8
206
96.1
208
98.4
211
213 100.7

TIDAL VOLUME at:
4mL/kg 5 mL/kg 6 mL/kg 7 mL/kg 8 mL/kg
72
90
107
125
143
81
101
121
141
162
90
113
135
158
180
Grey area indicates target volumes
124capability
149of the174
198
less99
than the
108
136
163
190
217
ventilator
118
147
176
206
235
127
159
190
222
254
136
170
204
238
272
145
182
218
254
290
154
193
232
270
309
164
205
245
286
327
173
216
259
302
346
182
228
273
319
364
191
239
287
335
382
200
251
301
351
401
210
262
314
367
419
219
274
328
383
438
228
285
342
399
456
237
297
356
415
474
246
308
370
431
493
256
320
383
447
511
265
331
397
463
530
274
343
411
480
548
283
354
425
496
566
292
366
439
512
585
302
377
452
528
603
311
389
466
544
622
320
400
480
560
640
329
412
494
576
658
338
423
508
592
677
348
435
521
608
695
357
446
535
624
714
366
458
549
641
732
375
469
563
657
750
384
481
577
673
769
394
492
590
689
787
403
504
604
705
806
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3.3 Inspiratory Time and I:E Ratio
The following tables are to provide the operator of the ventilator with an estimation for Inspiratory Time (Ti) and the I:E, to assist in
tailoring the ventilation parameters for the patient, prior to initiating active ventilation.
Table 3 uses the following calculation for Inspiratory Time (Ti):
Ti = (Tidal Volume) x (0.001 / (Inspiratory Flow/60))

Tidal Volume (mL)

Table 3: Inspiratory Time Table

250
300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000

51980-A

Inspiratory Flow (L/min)
60 65 70 75 80 85

20

25

30

35

40

45

50

55

90

95

100

105

110

115

120

0.75

0.60

0.50

0.43

0.38

0.33

0.30

0.27

0.25

0.23

0.21

0.20

0.19

0.18

0.17

0.16

0.15

0.14

0.14

0.13

0.13

0.90

0.72

0.60

0.51

0.45

0.40

0.36

0.33

0.30

0.28

0.26

0.24

0.23

0.21

0.20

0.19

0.18

0.17

0.16

0.16

0.15

1.05

0.84

0.70

0.60

0.53

0.47

0.42

0.38

0.35

0.32

0.30

0.28

0.26

0.25

0.23

0.22

0.21

0.20

0.19

0.18

0.18

1.20

0.96

0.80

0.69

0.60

0.53

0.48

0.44

0.40

0.37

0.34

0.32

0.30

0.28

0.27

0.25

0.24

0.23

0.22

0.21

0.20

1.35

1.08

0.90

0.77

0.68

0.60

0.54

0.49

0.45

0.42

0.39

0.36

0.34

0.32

0.30

0.28

0.27

0.26

0.25

0.23

0.23

1.50

1.20

1.00

0.86

0.75

0.67

0.60

0.55

0.50

0.46

0.43

0.40

0.38

0.35

0.33

0.32

0.30

0.29

0.27

0.26

0.25

1.65

1.32

1.10

0.94

0.83

0.73

0.66

0.60

0.55

0.51

0.47

0.44

0.41

0.39

0.37

0.35

0.33

0.31

0.30

0.29

0.28

1.80

1.44

1.20

1.03

0.90

0.80

0.72

0.65

0.60

0.55

0.51

0.48

0.45

0.42

0.40

0.38

0.36

0.34

0.33

0.31

0.30

1.95

1.56

1.30

1.11

0.98

0.87

0.78

0.71

0.65

0.60

0.56

0.52

0.49

0.46

0.43

0.41

0.39

0.37

0.35

0.34

0.33

2.10

1.68

1.40

1.20

1.05

0.93

0.84

0.76

0.70

0.65

0.60

0.56

0.53

0.49

0.47

0.44

0.42

0.40

0.38

0.37

0.35

2.25

1.80

1.50

1.29

1.13

1.00

0.90

0.82

0.75

0.69

0.64

0.60

0.56

0.53

0.50

0.47

0.45

0.43

0.41

0.39

0.38

2.40

1.92

1.60

1.37

1.20

1.07

0.96

0.87

0.80

0.74

0.69

0.64

0.60

0.56

0.53

0.51

0.48

0.46

0.44

0.42

0.40

2.55

2.04

1.70

1.46

1.28

1.13

1.02

0.93

0.85

0.78

0.73

0.68

0.64

0.60

0.57

0.54

0.51

0.49

0.46

0.44

0.43

2.70

2.16

1.80

1.54

1.35

1.20

1.08

0.98

0.90

0.83

0.77

0.72

0.68

0.64

0.60

0.57

0.54

0.51

0.49

0.47

0.45

2.85

2.28

1.90

1.63

1.43

1.27

1.14

1.04

0.95

0.88

0.81

0.76

0.71

0.67

0.63

0.60

0.57

0.54

0.52

0.50

0.48

3.00

2.40

2.00

1.71

1.50

1.33

1.20

1.09

1.00

0.92

0.86

0.80

0.75

0.71

0.67

0.63

0.60

0.57

0.55

0.52

0.50
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Table 4 uses the following equation to determine an Expiratory (E) Value for an I:E ratio of 1:E:
E = ((60 / Respiratory Rate) – Inspiratory Time)) / (Inspiratory Time)

Inspiratory Time (seconds)

Table 4: Table of I:E Values

6

8

10

12

Respiratory Rate (Breaths/min)
14
16
18
20
22

0.5

19.0

14.0

11.0

9.0

7.6

6.5

5.7

5.0

4.5

4.0

3.6

3.3

3.0

2.4

0.6

15.7

11.5

9.0

7.3

6.1

5.3

4.6

4.0

3.5

3.2

2.8

2.6

2.3

1.9

0.8

11.5

8.4

6.5

5.3

4.4

3.7

3.2

2.8

2.4

2.1

1.9

1.7

1.5

1.1

1

9.0

6.5

5.0

4.0

3.3

2.8

2.3

2.0

1.7

1.5

1.3

1.1

1.0

0.7

1.2

7.3

5.3

4.0

3.2

2.6

2.1

1.8

1.5

1.3

1.1

0.9

0.8

0.7

0.4

1.4

6.1

4.4

3.3

2.6

2.1

1.7

1.4

1.1

0.9

0.8

0.6

0.5

0.4

0.2

1.6

5.3

3.7

2.8

2.1

1.7

1.3

1.1

0.9

0.7

0.6

0.4

0.3

0.3

0.1

1.8

4.6

3.2

2.3

1.8

1.4

1.1

0.9

0.7

0.5

0.4

0.3

0.2

0.1

-

2

4.0

2.8

2.0

1.5

1.1

0.9

0.7

0.5

0.4

0.3

0.2

0.1

-

-

2.2

3.5

2.4

1.7

1.3

0.9

0.7

0.5

0.4

0.2

0.1

-

-

-

-

2.4

3.2

2.1

1.5

1.1

0.8

0.6

0.4

0.3

0.1

-

-

-

-

-

2.6

2.8

1.9

1.3

0.9

0.6

0.4

0.3

0.2

-

-

-

-

-

-

2.8

2.6

1.7

1.1

0.8

0.5

0.3

0.2

0.1

-

-

-

-

-

-

3

2.3

1.5

1.0

0.7

0.4

0.3

0.1

-

-

-

-

-

-

-

24

26

28

30

35

Values below the 1:1 I:E ratio, which will trigger the I:E alarm (threshold set at 0.8)
-
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Oxygen Percentage (%O2) Rise Time Characteristics

The Winnipeg Ventilator uses the piston chamber to mix 100% oxygen with ambient air. As a result of this mixing process, the timeframe
required for the ventilator to reach the set %O2 varies greatly. See Figure 20 below.
The displayed %O2 is the measured proportion of oxygen entering the piston chamber, averaged over the last 3 breaths. After each
inspiratory cycle, the piston retracts, drawing the set fraction of 100% oxygen and ambient air. The time required for the ventilator to
reach the desired oxygen concentration is a function of the %O2 setting and the set minute volume. Faster rise time is achieved by
increasing the minute volume.
The curve follows an exponential trajectory, which means the greatest rate of %O2 change begins within a few seconds but normalizing
to the set value takes longer. See Figure 20 for details.

Figure 20: Oxygen Percentage (%O2) Rise Time at Varying Minute Volumes
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Patient Setup

Complete the following steps to set up the patient for ventilation on the Winnipeg Ventilator.

WARNING

Do not cover the ventilator or place it in a position that affects
proper operation.
Always have immediate access to an alternative means of
ventilation, which is ready for use, in order to reduce the possibility
of patient death or serious deterioration of health.

3.5.1 Setting Ventilator Control Parameters

NOTE

Ventilation parameters do not appear in the measured displays
when they are adjusted in Standby mode.
To change between modes, push and hold the desired mode for 2
seconds. This is intended to prevent unintentional mode selection.

The Winnipeg Ventilator has the capability of providing Volume Control (VC), Pressure Control
(PC) and Pressure Support Ventilation (PSV). It is up to the clinical judgement of the healthcare
professional to determine which ventilation mode is appropriate, and which ventilation
parameters best suit the patient’s needs.

3.5.1.1 Volume Control (VC) Mode Ventilation

WARNING

Auto-cycling may occur if the trigger sensitivity is set too high.
Note: 1 = Maximum Sensitivity

10 = Minimum Sensitivity

The Winnipeg Ventilator uses flow-based trigger sensitivity only.
No pressure-based trigger sensitivity is available.
Consult the external PEEP valve’s Instructions for Use for specific
instructions for setting and changing the external PEEP.

1. Ensure the ventilator is in Standby mode.
2. Ensure an approved oxygen supply is connected to the DISS fitting located on the side of
the ventilator.
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3. Determine the patient Tidal Volume (See Section 3.2 for the Ideal Body Weight Chart).
4. Set the Tidal Volume by turning the dial to the desired setting (Figure 21 (A)).
5. Set the flow rate by turning the dial to the desired setting (Figure 21 (B)).
6. Set the respiratory rate by turning the dial to the desired setting (Figure 21 (C)).

Figure 21: Setting the Tidal Volume (A), Flow (B) and Rate (C) in Volume Control (VC)
Mode

7. Set the PEEP pressure by adjusting the external PEEP valve.
8. Set the %O2 (Figure 22).
Note: Do not set the %O2 above 21% if no oxygen source has
been connected. This situation should be avoided, though it will
not damage the device, or cause harm to the patient.
9. Set the trigger sensitivity (Figure 22).
Note: 1 = Maximum Sensitivity
10 = Minimum Sensitivity
10. Adjust all alarm parameters (See Section 3.5.3 for additional
information about settings alarm parameters).
Figure 22: Trigger Sensitivity
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11. Press and hold the VC Mode button to activate the VC ventilation mode. When
activated, the VC mode LED indicators will illuminate (Figure 23).

Figure 23: When activated, VC Mode and VC mode parameter indicators are illuminated

12. Connect the breathing circuit to the patient interface (e.g. Endotracheal Tube).
13. Observe the ventilator’s monitored values and adjust VC parameters according to
clinical treatment plan.
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3.5.1.2 Pressure Control (PC) Mode Ventilation
Pressure Support reflects gauge pressure, and is independent of
PEEP.

WARNING
Example

A PC or PSV pressure setting of 20cmH2O inspiratory pressure with
5cmH2O PEEP results in a waveform that is controlled to 20cmH2O
during inspiration. PIP minus PEEP equals 15cmH2O.

Auto-cycling may occur if the trigger sensitivity is set too high.
Note: 1 = Maximum Sensitivity

10 = Minimum Sensitivity

The Winnipeg Ventilator uses flow-based trigger sensitivity only.
No pressure-based trigger sensitivity is available.
Consult the external PEEP valve’s Instructions for Use for specific
instructions for setting and changing external PEEP.

1. Ensure the ventilator is in Standby mode.
2. Ensure an approved oxygen supply is connected to the DISS fitting located on the side of
the ventilator.
3. Set the Inspiratory Pressure by turning the dial to the desired setting (Figure 24 (A)).
4. Set the Inspiratory Time by turning the dial to the desired setting (Figure 24 (B)).
5. Set the Respiratory Rate by turning the dial to the desired setting (Figure 24 (C)).

Figure 24: Setting Pressure (A), Inspiratory Time (B), Rate (C) and Rise Time (D)
in Pressure Control (PC) Mode
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6. Set the Rise Time by turning the dial to the desired setting (Figure 24 (D)).

7. Set the PEEP pressure by adjusting the external PEEP valve.
8. Set the %O2 (Figure 25).
Note: Do not set this above 21% if no oxygen source has
been connected. This situation should be avoided, though
it will not damage the device, or cause harm to the patient.
9. Set the trigger sensitivity (Figure 25).
Note: 1 = Maximum Sensitivity
10 = Minimum Sensitivity
10. Adjust all alarm parameters (See Section 3.5.3 for additional
information about settings alarm parameters).
Figure 25: Set Trigger Sensitivity
11. Press and hold the PC Mode button to activate PC ventilation mode. When activated,
the PC mode LED indicators will illuminate.

Figure 26: When activated, PC Mode and PC mode parameter indicators are
illuminated
51980-A

Page 45

Winnipeg Ventilator

USER MANUAL

If the rise time indicator momentarily flashes yellow during the start of inspiration,
this indicates the delivered rise time did not meet the set parameter value (through
the rise time parameter setting).
Note: This may occur when the momentary flow demand is too great to maintain
precise timing control of the pressure rise. Increasing the rise time should eliminate
the indication.
12. Connect the breathing circuit to the patient interface (e.g. Endotracheal Tube).
13. Observe the ventilator’s monitored values and adjust PC parameters according to
clinical treatment plan.
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3.5.1.3 Pressure Support Ventilation (PSV)
Pressure Support reflects gauge pressure, and is independent of
PEEP.

WARNING
Example

A PC or PSV pressure setting of 20cmH2O inspiratory pressure with
5cmH2O PEEP results in a waveform that is controlled to 20cmH2O during
inspiration. PIP minus PEEP equals 15cmH2O.

Auto-cycling may occur if the trigger sensitivity is set too high.
Note: 1 = Maximum Sensitivity

10 = Minimum Sensitivity

The Winnipeg Ventilator uses Volume Control (VC) ventilation ONLY
for backup apnea ventilation. Ensure the apnea back up ventilation
parameters are set for Volume Control (VC) ventilation.
The ventilator does not automatically resume PSV ventilation
following an apneic event. A manual mode adjustment is required
to set the ventilator back on PSV ventilation.

1. Set the applied pressure support by turning the dial to the desired setting (Figure 27
A)).
2. Adjust the rise time to patient comfort by adjusting the dial to the desired setting
(Figure 27 (B)).

Figure 27: Setting Pressure Support (A) and Rise Time (B) in Pressure Support
Ventilation (PSV) mode
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3. Adjust the Apnea alarm by adjusting the Apnea alarm dial, to the desired setting.
4. Press and hold the PSV mode button to activate PSV ventilation. When activated, the PSV
mode LED indicator and ventilation parameters will illuminate.

Figure 28: When activated, PSV Mode and PSV mode parameter indicators are
illuminated
5. See Section 3.5.2, ‘Setting Apnea Ventilation Parameters’, for instructions on setting
the backup parameters for apnea ventilation.
6. Observe patient data and adjust PSV parameters according to clinical judgement. The
trigger sensitivity LED will blink green when patient breaths are detected. The knob
should be adjusted as needed to accommodate for patient effort.
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3.5.2 Setting Apnea Ventilation Parameters

WARNING

The Winnipeg Ventilator uses Volume Control (VC) ventilation ONLY
for backup apnea ventilation. Ensure the apnea back up ventilation
parameters are set in Volume Control (VC) ventilation.
The ventilator does not automatically resume PSV ventilation
following an apneic event. A manual mode adjustment is required
to resume PSV ventilation.

Set the VC apnea back-up ventilation mode parameters to the desired settings (following Section
3.5.1.1 (Volume Control (VC) Mode Ventilation) steps 2-6).
When in the PSV mode, if the ventilator senses an apneic event (detected by the apnea alarm) it
will switch over to Volume Control (VC) backup apnea ventilation. If the apneic event resolves,
the ventilator will not automatically switch back to PSV. To continue with Pressure Support
Ventilation (PSV), complete the following steps:
1. Reset the alarms by selecting the “Alarm Reset” button (as outlined in Section 4.3).
2. Press and hold the PSV mode button to switch the ventilator from the active control mode
to the pressure support mode. When activated, the PSV mode LED indicators will
illuminate.
3. Observe patient data and adjust PSV parameters and alarms according to clinical
judgement.
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3.5.3 Setting Alarms

NOTE

All alarm parameters are active for each mode of ventilation, and
cannot be disabled. To avoid nuisance alarms, ensure all alarms are
set to an appropriate range/value prior to initiating ventilation.

The alarm settings are located within the Alarms section of the front panel display. The settings
do not have default values, and will be set at the values selected during the ventilator’s last period
of operation. To adjust an alarm, turn the dial to the desired setting within the alarm range
(Figure 29).

Figure 29: Alarm Management Section on the Ventilator Front Panel

When adjusting an alarm parameter setting, the high tidal volume, low tidal volume, apnea, and
minute volume alarm parameter value will appear momentarily during the adjustment within the
Inspired Tidal Volume display window. High and Low Pressure and High and Low PEEP limits are
shown in yellow on the LED bar displays.
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During the adjustment, the “Alarm Parameter” indicator will be active, signifying the parameter
displayed in the Inspiratory Tidal Volume window is the alarm parameter that is being adjusted
(See Figure 30).

Figure 30: Active alarm parameter indicator during alarm adjustment

All alarms are active in each ventilation mode (PC, VC, and PSV). It is up to the clinical judgement
of the operator to determine the appropriate alarm settings for the patient.

3.6 Switching between ventilation modes
In the circumstance where the ventilator is actively providing ventilation to the patient, and the
operator desires to change the ventilation mode, the following steps must be taken:
1. Adjust the ventilation parameters in the mode that the ventilator will be switched to
(reference either Section 3.5.1.1 (VC Ventilation), 3.5.1.2 (PC Ventilation), or 3.5.1.3 (PSV
Ventilation)).
2. Adjust the associated alarm parameters to reflect the new mode selection.
3. Select and hold the desired mode’s button to activate the replacement mode.
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Inspiratory Hold (for measurement of Plateau Pressure)

WARNING

Patient breathing effort causing measured pressure fluctuation may
impact the accuracy of the plateau pressure reading. Monitor the
pressure to ensure the pressure reading during the inspiratory hold
maneuver is not affected by unprecedented patient breathing
effort.
To ensure the ventilator displays an accurate plateau pressure
value, press and hold the Inspiratory Hold button for at least 2
seconds.

The Winnipeg Ventilator has the capacity to perform an inspiratory hold maneuver when
ventilating in Volume Control (VC) mode.
When the Inspiratory Hold button is pressed and held continuously into the end of the inspiratory
phase (see Figure 31), the piston is held in its end position and the exhalation valve remains
closed. This allows the pressure in the lungs to equilibrate with the pressure of the breathing
circuit; the resulting plateau pressure is displayed. The inspiratory hold lasts up to 2 seconds,
though releasing the button before the end of the 2 seconds shortens the duration of the
inspiratory hold. If the button is still held after 2 seconds, the ventilator automatically resumes
normal piston operation.
Upon initiation of the inspiratory hold maneuver, an audible tone can be heard, indicating that
the piston is held and ventilation has paused. Upon completion of the inspiratory hold, a second
audible tone can be heard, indicating the completion of the maneuver and signifying the
ventilator is returning to normal operation.
The plateau pressure value is displayed in the same window that the Inspiratory Minute Volume
is displayed (see Figure 31). The display window indicates that a plateau pressure value is being
displayed by activating the LED beside the Plateau Pressure label. Once the inspiratory hold is
initiated, the display is continuously updated with the current airway pressure. Upon completion
of the maneuver, the plateau pressure will be displayed for 10 seconds. Following this, the
ventilator resumes the Inspiratory Minute Volume display.
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Figure 31: The Inspiratory hold button, and activated plateau pressure display
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Patient Removal from the Ventilator

WARNING

To ensure the safety of the operator, it is recommended that the
ventilator is placed in Standby mode BEFORE disconnecting the
patient from the breathing circuit, to protect the operator from
aerosolized contaminants.

If the main power switch is depressed while the ventilator is
operating in a ventilation mode (i.e. is not in Standby), an audible
alarm will occur for the duration of time the button is held

NOTE

The Standby LED will illuminate to remind the operator to select
Standby mode before powering off.
Note: Entry into Standby mode opens the patient safety valve,
resulting in loss of PEEP.

To remove the patient from ventilation on the Winnipeg Ventilator, complete the following steps:
1. Place the Winnipeg Ventilator in Standby mode by pressing and holding the Standby
button for 2 seconds (located in the Mode Section of the front panel).
2. Disconnect and remove the patient from the ventilation circuit.
3. Turn off the ventilator by pressing and holding the main power switch on the rear of the
device for 3 seconds.

See Section 5.1 for instructions on cleaning and reprocessing the ventilator.
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4 Alarm Management
4.1

Alarm States

The Winnipeg Ventilator has two alarm states: Normal state and Alarm state.
4.1.1 Normal State

Figure 32: Normal State Indicator
The Normal state indicates that no alarms are currently active. The Normal state is indicated by
the green LED above the ‘Normal’ label (Figure 32).

The Winnipeg Ventilator shows a past resolved alarm by maintaining an active (non-flashing)
parameter alarm LED and returning the ventilator to its Normal state. See Figure 33 for a visual
of a resolved alarm state.

Figure 33: Past Resolved Alarm Indicator

See Section 4.3 (Alarm Reset) for a description of how to remove the resolved alarm indicator.
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4.1.2 Alarm State

Figure 34: Active Alarm Indicator
The Alarm state indicates that at least one alarm on the Winnipeg Ventilator has been triggered
and is actively alarming. The alarm state is indicated by the red LED above the Alarm label, a
blinking (3Hz) parameter alarm indicator, and an audible alarm tone. See section 4.4, Alarm
Troubleshooting, for assistance with troubleshooting active alarms.
For any alarm associated with a possible airway disconnection (either the low PEEP or Low
Inspiratory Pressure alarms), the device alarms within one respiratory cycle or 5 seconds,
whichever is the longer amount of time.

4.1.2.1 Alarm Priority
The auditory alarms are categorized according to their severity. Their severity is an estimate of
how quickly a caregiver must respond to ensure patient protection. Table 5 summarizes alarm
priority categorization.
Table 5: Audible Alarm Severity Levels
Alarm Level

What it means

What it sounds like

Low Priority

Change in status, notifying user

Single tone, non-repeating

Medium Priority

Abnormal situation requiring
prompt response

Repeating sequence of three tones,
repeats every 5 seconds

High Priority
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Situation requires immediate
response.

Repeating sequence of 10 tones,
repeats every 3 seconds
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Indicates the ventilator has
detected defective or
potentially hazardous
ventilation (e.g. reached high
pressure limit).
Technical fault Continued
Ventilation

A fault has been detected,
preventing the ventilator from
functioning correctly.

Repeating 10 tones, with 3 second
delay between tone groups (Faster
than High Priority, a ‘falling’ tone
pattern).

Technical Fault –
Ventilation
Halted

A fault has been detected,
preventing continued
ventilation.

Rapidly, continuous beeping tone, >3
times per second, higher frequency
than other tones

4.2

Alarm Silence

To silence an active audible alarm, select the Silence button, within the
Alarms section of the front panel. Selecting the Alarm Silence button will
silence all active audible alarms for 2 minutes. After 2 minutes, the audible
alarm with become re-activated if any alarm states are active.
If a new alarm is triggered while the alarm silence function is active, the
alarm will override the alarm silence interval and the alarm audible tone will
be heard.

4.3

Alarm Reset

The ventilator requires a manual alarm reset to reset both active and
resolved alarm states, when the alarm does not automatically resolve
(specified in Section 4.4, Alarm Troubleshooting)
To reset a visual alarm indicator, select the Reset button.
Reset alarms is not available for battery warning alarms and technical
faults.
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4.4

Alarm Troubleshooting

The following table is a list of possible alarms, and their respective troubleshooting steps:
Table 6: Alarm Troubleshooting
When you see
this alarm…

It means…..

The breathing circuit is
obstructed/occluded.
Continuous high pressure has
been detected, meaning the
ventilator has detected
problems such as the external
PEEP valve or exhalation valve
have not opened.
If detected during an inspiratory
phase, the ventilator
immediately cycles to the
expiratory phase.

Do this…

 Assess patient status.
 Inspect the expiratory limb for
defective or damaged components
that may be occluding the circuit.
 Press the alarm reset button.
 If alarm is not resolved remove
patient from breathing circuit and
apply manual breaths with a
manual resuscitator. Discontinue
the ventilator and send for service.

 Assess patient status.

The ventilator has detected a
substantial2 pressure difference
between inspiratory and
expiratory limb sensors.
The active alarm will
automatically resolve when the
substantial pressure difference
is no longer detected for two
consecutive breaths.

 Inspect the patient circuit for
- Disconnected airway pressure
tubing
- Water collection
- Obstruction
- Damaged exhalation valve
- Defective exhalation valve tubing
 Press the alarm reset button.
 If alarm is not resolved, remove
patient from breathing circuit and
apply manual breaths with a
manual resuscitator. Discontinue
the ventilator and send for service.

2

Substantial is defined to be when the difference in pressure between the inspiratory and expiratory limb sensors
is greater than the continuously calculated acceptable pressure difference limit ((12.5cmH2O / L / s) x (Flow Rate) +
3cmH2O).
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There is an occlusion resulting in
a momentary opening of the
safety valve, leading to a
momentarily depressurized
circuit.
The safety valve opens for 3
seconds before closing to
continue ventilation.
If the entry condition persists,
the cycle continues.

The ventilator has detected a
technical fault that prevents
effective ventilation.
The alarm cannot be silenced or
manually reset.

 Assess patient status.
 See ‘Occlusion’ troubleshooting
scenarios to resolve the occlusion
alarm.
 If alarm is not resolved, remove
patient from breathing circuit and
apply manual breaths with a
manual resuscitator. Discontinue
the ventilator and send for service.

 Remove patient from breathing
circuit and apply manual breaths
with a manual resuscitator.
Discontinue the ventilator and send
for service.

Technical fault that does not
stop the ventilator from
operating effectively.
The ventilator has detected an
internal hardware or software
fault that will affect ventilator
function.

 Obtain alternative ventilation,
remove ventilator from use, and
request service.

The alarm cannot be silenced or
manually reset.

51980-A

Page 60

The inspiration time is greater
than the expiration time with an
I:E of at or below 1:0.8.
Due to the nature of the
ventilator controls, it is possible
to set parameters that will allow
for an I:E < 1:1
The active alarm will
automatically resolve when the
condition is no longer detected.

 Assess patient status.
 Review parameter settings for flow
rate, inspiratory time, respiratory
rate, and tidal volume/pressure
limit.

 Assess patient status.
The level of oxygen delivered by
the ventilator is below the low
O2% alarm settings by at least
10%, over a (continuous) 30
second period.
The active alarm will
automatically resolve when the
condition is no longer detected.

The level of oxygen delivered by
the ventilator exceeds the High
O2% alarm setting by at least
10% over a (continuous) 30
second period.
The active alarm will
automatically resolve when the
condition is no longer detected.
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 Check the oxygen tubing
connection.
 Check the oxygen source.
 If alarm is not resolved, remove
patient from breathing circuit and
apply manual breaths with a
manual resuscitator. Discontinue
the ventilator and send for service.

 If alarm is not resolved, remove
patient from breathing circuit and
apply manual breaths with a
manual resuscitator. Discontinue
the ventilator and send for service.
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 Assess the patient for
If the inspiratory pressure is
higher than the set High
Pressure Limit alarm setting, the
breath is terminated. If the
pressure is relieved immediately
upon breath termination, only a
medium priority alarm tone is
activated.
If this condition is measured
over two consecutive breaths,
the high priority alarm is
activated.
The active alarm will
automatically resolve if the high
pressure limit is not reached in
five consecutive breaths
following alarm activation.

-

-

Increased or thicker mucus or
other secretions blocking the
airway
Coughing, gagging or fighting
the ventilator’s mandatory
breath delivery
A bronchospasm

 Assess the patient for
dyssynchrony:
-

-

Inspect the patient circuit for
obstruction kinks in the patient
circuit or ET tube.
Check for water in the
ventilator circuit.

 Check the circuit, exhalation valve,
and pressure line for an occlusion.
 Review the ventilator settings and
alarm limits.
 Press the alarm reset button.
 If alarm is not resolved remove
patient from breathing circuit and
apply manual breaths with a
manual resuscitator. Discontinue
the ventilator and send for service.
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 Assess patient status.
The inspiratory airway pressure
within the circuit is lower than
the set low pressure limit over
the entire duration of the
breath.
The Low Inspiratory Pressure
alarm is automatically resolved
when the Low Inspiratory
Pressure condition is no longer
present over an inspiratory
period.

 Check the patient circuit
connections.
 Press the alarm reset button.
 Check the ventilator tidal volume
and pressure settings.
 Check for a leak in the system.
 Check the exhalation valve.
 Check the pressure sensor line
connection.
 Assess the low inspiratory pressure
alarm setting.

The measured PEEP is lower
than the set Low PEEP limit for
two or more consecutive
breaths.
The active alarm will
automatically resolve if the Low
PEEP limit is not reached in 2
consecutive breaths following
alarm activation.
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 Assess patient status.
 Check the patient circuit (including
filters) and the endotracheal tube.
 Assess the Low PEEP alarm setting.

The measured PEEP exceeds the
set High PEEP limit for two or
more consecutive breaths.

 Assess the High PEEP alarm setting.

The active alarm will
automatically resolve if the High
PEEP limit is not reached in five
consecutive breaths following
alarm activation.

 Check the PEEP valve for
malfunctions.

 Check the external PEEP valve
setting
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The measured Tidal Volume has
reached the set High Tidal
Volume limit.
The alarm is activated if three of
the four last consecutive breaths
were truncated due to reaching
the high tidal volume limit
during inspiration.
The active alarm will
automatically resolve when the
condition is no longer detected.

The measured minute volume is
lower than the set Low Minute
Volume.
The active alarm will
automatically resolve when the
condition is no longer detected.

The delivered Tidal Volume is
less than the set Low Tidal
Volume limit.

 Check the system for leaks.
 Assess the High Tidal Volume Limit
alarm setting.

 Check the patient circuit for leaks
or obstructions.
 Check the external PEEP valve for
malfunctions.
 Assess the Low Minute Volume
alarm setting.

 Check the ventilator tidal volume
and pressure settings.

The alarm is activated if three of
the four last consecutive breaths
were measured below the Low
Tidal Volume limit.

 Check the system for leaks.

If the alarm persists for longer
than 15 seconds, the audible
alarm output transitions from a
medium priority to a high
priority alarm.

 Check the external PEEP valve for
malfunctions.

The active alarm will
automatically resolve when the
condition is no longer detected.
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 Check the ventilator tidal volume
settings.

 Check the patient circuit for
obstructions or disconnections.

 Check the pressure sensor line for a
disconnection.
 Assess the Low Tidal Volume Limit
alarm setting.

Page 64

 Assess patient status.

The ventilator has detected the
patient has not triggered a
breath during the set apnea
interval while in PSV mode, so
the system has switched to
mandatory VC ventilation.
The ventilator will not
automatically switch back to PSV
ventilation.
The alarm will require manual
operator reset.

The ventilator has a minimum of
10 minutes left before the
power source is depleted to the
level that the ventilator can no
longer provide ventilation.

 Re-assess ventilation mode
according to clinical assessment
and clinical treatment plan:
-

Assess the trigger sensitivity
setting.

-

If proceeding with PSV, select
PSV mode and manually reset
alarm by selecting the alarm
Reset button.

-

If proceeding with mandatory
ventilation, select the
mandatory mode and confirm
the mandatory ventilation
parameters. Manually reset the
apnea alarm by selecting the
alarm Reset button.

 Connect the power cord to the
external AC power source.

The active alarm will
automatically resolve when the
ventilator is connected to wall
power and the condition is no
longer detected.
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The ventilator has a minimum of
5 minutes left before the power
source is depleted to the level
that the ventilator can no longer
provide ventilation.
The active alarm will
automatically resolve when the
ventilator is connected to wall
power and the condition is no
longer detected.

 Immediately connect the power
cord to the external AC power
source.

This alarm cannot be silenced.

AND

AND
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The battery has completely
depleted to a level that
ventilation cannot continue, and
it has halted. A continuous
urgent alarm sounds and the
ventilator needs to be manually
turned off, plugged in, and
turned back on.

 Remove patient from breathing
circuit and apply manual breaths
with a manual resuscitator.
 Immediately connect the ventilator
to an external AC power source.
 Power cycle ventilator.
 If alarms persist, discontinue the
ventilator and send for service.
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4.5

Alarm Function Testing

The Winnipeg Ventilator checks its audible indicators, panel visual indicators, and sensors for
proper function upon startup, and continuously monitors them during operation. To manually
test the individual alarms, complete the following steps:
1) Set the ventilator to the settings outlined in Table 7.
2) Follow the procedures in Table 8 to trigger and test specific alarms.
Table 7: Initial Ventilator settings for Alarm Testing
Setting Type

Control Name

Value

High Pressure Limit (cmH2O)

60

Low Insp. Pressure (cmH2O)

0

High PEEP (cmH2O)

25

Low PEEP (cmH2O)

0

High Tidal Volume Limit (mL)

1800

Low Tidal Volume (mL)

0

Apnea (sec)

10

Low Minute Volume (L/min)

0

Mode

Standby

Tidal Volume (mL)

250

Flow (L/min)

30

Rate (bpm)

20

Pressure (cmH2O)

20

Insp. Time (sec)

0.5

Rise Time (sec)

0.4

Pressure Support (cmH2O)

20

Trigger Sensitivity (L/min)

10

FiO2 (%)

21

External PEEP Valve (cmH2O)

10

Alarm Threshold

Mode Settings

External Configuration

51980-A

Page 67

Circuit Configuration

Connected to device
normally, with a cap at the
Wye/HME so that it is
completely obstructed
(plugged).

Once the initial settings have been set, follow the instructions in Table 8 to test each alarm.
Return to the default settings outlined in Table 7 between each alarm test procedure, and
manually reset activated alarms by selecting the alarm Reset button.
Table 8: Alarm Test Procedure
Alarm Tested

Instructions




Pinch off a section of
inspiratory or expiratory limb
Occlusion alarm active
tubing.
Set to VC mode.



Set to VC mode.

High Pressure Limit alarm
active



Set Low Insp. Pressure alarm
threshold to 35 cmH2O.
Set to PC Mode.

Low Insp. Pressure alarm
active

Set High PEEP alarm
threshold to 5 cmH2O.
Set Rate to 35bpm.
Set to PC Mode.

High PEEP alarm active

Set Low PEEP alarm
threshold to 20 cmH2O.
Set Rate to 35bpm.
Set to PC Mode.

Low PEEP alarm active

Un-cap circuit at the
wye/HME.
Set Insp. Time to 2 sec.
Set to PC Mode.

High Tidal Volume Limit
alarm active

Set Low Tidal Volume alarm
threshold to 650mL.

Low Tidal Volume alarm
active

Occlusion

High Pressure Limit

Low Insp. Pressure


High PEEP





Low PEEP





High Tidal Volume
Limit (mL)
Low Tidal Volume
(mL)
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Low Minute Volume
(L/min)

Apnea

3



Set to PC Mode.




Set Low Minute Volume
alarm threshold to 650mL.
Set to PC Mode.

Low Minute Volume alarm
active



Set to PSV Mode.

Apnea alarm active, backup
switchover to VC mode

On Battery Alert



Unplug Ventilator.

Single low priority beep is
heard, ‘On Battery’ LED
illuminated

10 min Battery Alarm3






Unplug ventilator.
Set Rate to 35bpm.
Place in PC Mode.
Deplete battery.

10 minute Battery Alarm is
active, with minimum 10
minutes of ventilation on
battery power remaining.

5 min Battery Alarm3






Unplug ventilator.
Set Rate to 35bpm.
Place in PC Mode.
Deplete battery.

5 minute Battery Alarm is
active, with minimum 5
minutes of ventilation on
battery power remaining.

This can take over an hour to complete
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5 Ventilator Maintenance
WARNING

The ventilator is not supplied sterile.
The recommended cleaning and reprocessing steps are for the
ventilator enclosure only. Refer to the respective manufacturer
information and Instructions for Use for disinfection and
sterilization regarding all ventilator connections and patient circuit
components.

CAUTION

The ventilator is rated to IP21. Adhere to the cleaning and
reprocessing guidelines outlined to mitigate ventilator damage.

5.1 Cleaning and Reprocessing
For cleaning and reprocessing, follow your facility’s cleaning protocol in accordance with the
cleaning and disinfection protocol that is accepted for COVID-19. In the event a facility protocol
does not exist, the following steps must be followed to clean and reprocess the Winnipeg
Ventilator:
1. Put on a full set of personal protective equipment (PPE), in accordance with the PPE
requirements for COVID-19.
2. Remove external consumables and dispose (circuit, PEEP valve, oxygen tubing, filter)
following the standard biohazard protocol.
3. Wipe down external surfaces with hospital grade disinfectant, such as Benzyl Chloride,
Isopropyl Alcohol, or Ethanol 96%, in accordance with the instructions for the specific
product.
4. Cover the ventilator with a plastic cover (or equivalent) to protect the surfaces of the
device during transport.
5. Transport the ventilator from the patient bedside to a device service/cleaning area.
6. Remove the protective cover from the ventilator (dispose of the cover as per facility
protocol).
7. Wipe down external surfaces with hospital grade disinfectant.
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8. Power on the ventilator and ensure the Automatic Self-Test completes successfully (see
Section 2.8 for instructions on completing the Automatic Self-Test).
9. Power off the ventilator (see section 2.7.1).
10. Tag the ventilator as ready for use and store in a clean storage area (following facility
protocol).

5.2 Servicing
The Winnipeg Ventilator is intended for use to provide ventilation treatment for adult patients
experiencing breathing difficulties related to COVID-19 during emergency situations where
currently approved and marketed ventilators are not available. Only qualified
technicians/technologists should service and/or replace ventilator serviceable components.
The following components are replaceable4:








Pneumatics module
PCBA module
PCBA Fuse
Pump Module
Battery Module
CUI Module
Air Filters (x4)

The manufacturer will make available, upon request, the circuit diagrams, device part lists,
component descriptions, calibration instructions, and other information for qualified service
personnel to repair those parts of the device that have been designated as repairable by service
personnel. See the CEV Service Manual for additional information.
Please contact Canadian Emergency Ventilators for more information.
Visit: www.ceventilators.ca
Call: 1-833-229-1036

For disposal instructions following the service life of the device, contact Canadian Emergency
Ventilators.

4

Only qualified technicians/technologists should service and/or replace ventilator serviceable components. Contact
Canadian Emergency Ventilators for additional information.
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6 Ventilator Classification
The Winnipeg Ventilator has the following classifications:
Category

Classification

Type of protection
against Electric Shock:
Ventilator Console

Protection is provided by a combination of insulation and
protectively earthed parts, therefore the Ventilator is Protection
Class I while connected to a mains power source. An internal
IEC60601-1 ed.3.1 approved power supply provides insulation from
the mains part to secondary circuits and earth/ground.
While disconnected from mains and running via its internal battery,
the ventilator is considered Internally Powered equipment.
The external surfaces of the ventilator provide a degree of protection
against electric shock equivalent to an earthed IEC60601-1 ed. 3.1
Type B Applied part.

Degree of Protection
against electric shock:
Applied part

The breathing circuit is a Type BF applied part.

Degree of Ingress
Protection

IP21 – Main enclosure including UI

Mode of Operation

Continuous

51980-A

Bacterial/Viral Filter on main ambient air inlet to pump, and another
on pump leak/rear inlet port.
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The following table cross-references the Winnipeg Ventilator specific naming conventions with
those outlined in ISO 19223:2019, ANNEX E:
ISO 19223:2019 – ANNEX E
Ventilation-mode Ventilation-mode full systematic
systematic code
name

Winnipeg Ventilator
Code

Ventilation Mode

A/C-PC

Assist/Control ventilation with
Pressure-Control

PC

Pressure Control Ventilation

A/C-VC

Assist/Control ventilation with
volume-control

VC

Volume Control Ventilation

CSV-PS

Continuous spontaneous
ventilation with pressure
support

PSV

Pressure Support Ventilation
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7 Ventilation Specifications
7.1

Physical

Weight
Dimensions

Connectors

97kg (excluding accessories)
Height: 133.7 cm
Width at base: 51.5 cm
Depth at base: 56.5 cm
Compressed oxygen inlet: Male DISS, O2 thread
Patient gas supply: ISO 22 mm conical male
Expiratory Pressure Tap: 3/16” (4.76mm) Male Barb
Exhalation Valve Pilot Line: 1/8” (3.18mm) Male Barb

Inspiratory
/ Expiratory
Filters

See filter instructions sheets for complete specifications.

Peak
Inspiratory
Flows

Max 120L/min in Volume Control mode, 150L/min typical in Pressure Control/
Pressure Support modes, Approximately 195L/min max when unrestricted by
an HMEF.

Oxygen and
air inlet
supplies

Oxygen supply:
Pressure: 50-55 psi (345-379kPa) rated
Flow:
 Up to 35LPM average
 80 LPM peak upon oxygen draw into the device during piston
retraction
Air: Ambient, 80LPM peak

Sound Level

Normal operation of the ventilator does not exceed 55dBA, except in the
circumstance of an audible alarm.

Alarm
Volume

87-88 dBA at 1m15%
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7.2 Environmental
The Winnipeg Ventilator is intended to be used only in a weather-protected hospital environment
or any facility set up and designated for the treatment of COVID-19.
Operating
16°C to 27°C
Temperature
Operating
25% to 95% RH (non-condensing)
Humidity
Operating
10-15.3psi (70 kPa to 106 kPa)
Pressure

Storage
16°C to 27°C
Temperature
Storage
25% to 95% RH (non-condensing)
Humidity
Storage
10-15.3psi (70 kPa to 106 kPa)
Pressure
The expected service life of the Winnipeg Ventilator is 1 year. For disposal instructions following
the service life of the device, contact the manufacturer.

7.3

Power

Indication of what ventilation parameters were used for the following power specifications:
Input Power

Rated Input: 100-240VAC, 50-60Hz, 200W

Leakage
current

Earth leakage:
<500µA in normal condition and single fault condition

Internal
Battery

Enclosure touch/patient leakage:
< 100µA in normal condition, < 500µA in single fault condition
12 V DC, 5Ah (Sealed Lead Acid)
The operating time for the ventilator is at minimum 30 minutes for a new,
fully charged battery at 20°C and sea level.
The device characteristically operates for approximately 1 hour under
conditions specified in ISO 80601-2-12:2020 Table 201.102:
Tidal Volume: 500 ml, Rate: 10 BPM, I:E ratio: 1:2, PEEP 10 cmH2O; lung
resistance 5 hPa(l/s)-1 ±10 %, compliance: 50 ml hPa-1 ±10 %
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Recharge time: 5 to 6 hours (within the ventilator)
The battery charges automatically while the ventilator is connected to AC
power and the power switch is on (including standby mode) or off.
The battery charge level is indicated on the front panel display.

7.4

Technical

Maximum
limited
pressure
Maximum
ventilation
pressure
range

70cmH2O
The active electro-mechanical safety valve opens if the system pressure
exceeds 70 cmH2O on any pressure sensor.
Control pressure maximum: 40cmH2O
Pressure limit maximum: 60 cmH2O

7.4.1 Operating Model for Measured and Displayed Parameters
Patient data displayed on the CUI is subject to a combination of filtering as part of raw data
measurement and smoothing for clean data output.
A combination of software- and hardware-based single pole filters are used to remove noise from
sensor data within the ventilation control algorithms. The linear position sensor data filter has a
time constant of 5ms, while the pressure sensors use a time constant of 10ms. The effect of these
filters on the data displayed to the user is expected to be unperceivable, except in the context of
removing anomalous readings that may have otherwise produced erroneous displayed values.
The displayed patient data is smoothed using moving averaging (boxcar) or simple IIR filters. The
moving averages implemented for the various parameters is summarized in the table below:
Parameter

Description of Displayed Values

Pressure

Low pass filtered with 10ms time constant, display updated every 20ms.

Flow
PEEP
Tidal Volume

51980-A

Low pass filtered with maximum 16ms time constant, display updated every
20ms.
Displayed PEEP (expiratory limb) pressure: 300ms before automatic or
spontaneous trigger detected.
Buffer = Average of last 10 values, updated every 200ms
Value from last breath (no smoothing)
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Minute
Volume

Average of last 8 tidal volume values, updated each breath

Rate

Average of last 8 values, updated each breath

I:E

Value from last breath (no smoothing)

O2%

Average of last 3 values, updated each breath

Finally, the Winnipeg Ventilator does not include ambient temperature, humidity, or barometric
pressure sensors for dynamic volume correction to Body Temperature and Pressure Saturated
(BTPS) units. Instead, volume data is corrected to BTPS units using a static correction factor based
on assumed nominal environmental parameters. The assumed environmental parameters and
associated correction factor are summarized below:
Ambient Temperature
Ambient Relative Humidity
Barometric pressure
Assumed
Conditions
Measurement pressure, gauge
Measurement temperature
Body temperature
Approximate BTPS Conversion Factor, FBPTS,APPROX

21°C
0.5
95290 Pa
0
Equal to ambient temperature
37°C
1.1141

Based on expected variation in environmental conditions within a healthcare facility, the error
introduced with this method is approximately ±3% of the volume value as shown in the following
table.
Ambient Air Temp,
TAIR [°C]
Worst
Case Variation
Worst Case
Temp Only
Worst Case RH +
Pressure
Expected
Variation
Expected Temp
Only
RH + Pressure

51980-A

35
8
35
8
21
21
24
18
24
18
21
21

Ambient
Barometric
Air Relative
Pressure, PAMB [Pa]
Humidity, RHAIR
1
107960
0
76583
0.5
95290
0.5
95290
1
107960
0
76583
1
104400
0
86180
0.5
95290
0.5
95290
1
104400
0
86180

Measurement
Error
-9.98%
7.29%
-6.54%
5.13%
-1.86%
3.01%
-3.27%
3.04%
-1.29%
1.24%
-1.73%
2.04%
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7.4.2 Pneumatics Description
The Pneumatics Module is responsible for gas flow through the intake/inspiratory limb side of
the piston pump. Air and oxygen flow is actuated through the pneumatics by the pump, and
source selection and switching is handled by electrically actuated solenoid valves.
On the oxygen intake side, a regulator reduces the nominal 50 psi (345 kPa) oxygen input
pressure before it passes through a solenoid valve, which further reduces pressure while
actuating flow on and off through the path. An oxygen mass flow sensor is used to monitor actual
oxygen volumes flowing to the pump, enabling High and Low O2% alarm functionality. This
information is also used for live display of O2% on the CUI. An oxygen blow-off valve with low
cracking pressure exists to vent excess oxygen that may accumulate as valves open and close;
this valve is vented through the enclosure into the local environment to prevent oxygen buildup
within the unit. Attempting to operate the device at oxygen concentrations greater than ambient
(21%) without being attached to a 50psi (345 kPa) oxygen source may result in high negative
pressures within the piston during retraction. If this condition is present, a hollow popping may
be audible when the ambient air solenoid is opened, allowing the cylinder to return to ambient
pressure. This situation should be avoided, though it will not damage the device.
On the ambient air intake side, a solenoid actuates flow on/off through the path as air is drawn
in by the pump retracting.
On the patient side of the pump, there are three pressure sensors to monitor cylinder pressure,
inspiratory limb pressure, and expiratory limb pressure.
An exhalation valve pilot/control line solenoid exists to allow positive cylinder pressure to hold
the exhalation valve closed during inspiration. It is a three-way valve, so it exposes the exhalation
valve control line to ambient during exhalation and at any time the exhalation valve must remain
open. A check valve in-line between the cylinder and exhalation valve control solenoid ensures
the exhalation valve may remain closed during secondary functions, such as during the patient
circuit pressure test (CV4 in Figure 35).
Finally, a safety blow-off valve just before the patient circuit connection (inspiratory limb
connection port) exists in the form of a normally open solenoid that is controlled closed under
normal operating conditions. In the event of a high pressure event, a (fast) hardware circuit
controls the valve open to limit maximum circuit pressure. If firmware detects a condition that
would warrant holding the safety valve open for longer (i.e. persistent high pressure, occlusion,
standby mode, etc.), software may also open the valve. The valve is also held open by hardware
or software if a technical fault exists which prevents the ventilator from operating.
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Figure 35: Pneumatic Module circuit schematic
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7.4.3 Inflation Phase Initiation and Termination Description
7.4.3.1 Inspiratory trigger/entry
All modes:
Upon entry into the expiratory phase, the piston is retracted, drawing in the required air and
oxygen ratio. The retraction duration is approximately (Vt + Vleak)/1.3L/s + 250ms to reset to
support a spontaneous breath. During this period, patient triggering is disabled. The chamber is
pre-pressurized to within 1cmH2O below the pressure reported by the expiratory limb pressure
sensor, which measures the pressure at the PEEP valve. This pre-pressurization ensures minimal
patient effort is required to overcome the difference in pressure between the circuit and
cylinder and the cracking pressure of the inspiratory check valve.
Upon a spontaneous patient inspiration effort, there is a momentary drop in pressure in the
circuit, causing flow out of the piston chamber through a check valve. The piston control system
measures the slight drop in pressure and the piston advances to maintain the pressure reported
by the pressure sensor on the expiratory limb. The advancement of the piston indicates flow into
the breathing circuit. When both the inspiratory check valve is forward biased (CV3 in Figure 35)
and the measured piston displacement/unit time is greater than the Trigger Sensitivity setting (in
L/min), a patient trigger is detected and the inspiratory phase is entered.
Note: Additional piston advancement is due to inherent blow-by leak under pressure. Piston leak
is compensated for by a factory characterization and calibration, and is subtracted from the
patient flow measurement. The frictionless piston design ensures zero contact between the
piston and cylinder wall, at the expense of sealing. This advancement only compensates for leak,
and does not result in flow to the patient circuit.
In VC and PC mode, if the rate period timer elapses before a spontaneous patient trigger is
received, the inspiratory phase is entered via a device trigger.

7.4.3.2 Inspiratory/Inflation Phase Description
The exhalation valve control solenoid is energized and closed. This connects the control line to
the pump’s cylinder, which positively pressurizes upon piston advancement, closing the
exhalation valve.
The airway pressure display is switched to the expiratory limb sensor.
At this point, gas delivery begins. During the inspiratory phase, the difference between the
inspiratory and expiratory pressure sensors are monitored and compared to the maximum
difference expected at the current flow rate and assumed maximum circuit resistance, to detect
sensor disconnection or circuit occlusion.
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a) In Volume Control mode:
1. The piston advances at a flow rate based on the user Flow control setting, while the
control system compensates for piston leak flow.
2. If the patient is incapable of accepting the selected volume while the airway pressure
remains below the high-pressure limit, the high-pressure alarm is activated and the
expiratory phase is entered immediately (<200ms).
3. Advancement halts when the calculated delivered volume reaches the set Tidal
Volume.
b) In Pressure Control and Pressure Support modes:
1. The piston advances, controlling the pressure rise time and set-point using the
expiratory limb sensor for feedback.
2. In PC mode, the pressure is controlled until the set inspiratory time (Insp. Time
setting) is reached.
3. In PSV mode, the pressure is controlled until flow decays to 25% of peak (peak is
reached at the start of inspiration).
c) In all cases, a maximum inspiratory time of 3 seconds is imposed. Inspiration is terminated
if it does not complete within 3 seconds. The only exception to this termination is the
activation of the inspiratory hold function.
d) Transition to expiratory phase.

7.4.3.3 Expiratory trigger/entry
In all modes: Forced transition into the expiratory phase will occur if the High Pressure limit is
reached (common in VC), or if an over-pressure alarm is triggered. The detection, transition, and
signal to de-energize the exhalation valve solenoid must occur <200ms per ISO80601-2-12:2020
201.12.4.106.
In all modes: Forced transition into the expiratory phase will occur if the High Tidal Volume limit
is reached (common in PC or PSV). If the High Tidal Volume limit is reached, the inspiratory phase
is terminated and the expiratory phase is entered.
In PSV mode, the transition to expiratory phase occurs when the expiratory flow becomes 25%
of peak, or less than 10L/s.
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Range, Resolution and Accuracies

7.5.1 Ventilation Parameters and Accuracies
Volume Control (VC) Ventilation
Description

Range and Accuracy5

Tidal Volume

The volume of air delivered by the ventilator
to the lungs with each breath.

Range: 250mL – 1000mL
Accuracy: Vti setpoint ±(4
+(15 % of Vti setpoint)) mL,
referenced to the ventilator
output connection port

Flow Rate

The maximum flow at which the set Tidal
Volume is delivered by the ventilator.

Range: 5L/min – 120L/min
Accuracy: ±15%

Respiratory
Rate

The number of breaths per minute, delivered
by the ventilator.

Range: 5bpm – 35bpm
Accuracy: ±1bpm

Parameter

Range: 21% – 100%
Accuracy: Delivered O2% =
O2% setpoint ± 10% of O2%
setpoint

%O2

The target amount of oxygen in each breath,
delivered by the ventilator.

Rise Time6: 120-140s with
settings: Tidal Volume: 500
ml, Rate: 10 BPM, I:E ratio:
1:2, PEEP 5 cmH2O; lung
resistance 5 hPa(l/s)-1 ±10 %,
compliance: 50 ml hPa-1 ±10
%
180-200s with settings: Tidal
Volume: 250 ml, Rate: 20
BPM, I:E ratio: 1:2, PEEP 5
cmH2O; lung resistance 20
hPa(l/s)-1 ±10 %, compliance:
20 ml hPa-1 ±10%

5

Measured at the patient connection unless stated otherwise
%O2 Rise Time is defined as the length of time required for the oxygen concentration in the tidal volume to change
from a volume fraction of oxygen of 21% to a volume fraction of 90% of the maximum achievable volume fraction
of oxygen.
6
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Trigger
Sensitivity

The piston-generated flow rate out of the
inspiratory port at which a patient-generated
spontaneous breath trigger is detected.

Range: 1 L/min – 10 L/min
Accuracy: ±3L/min

PEEP

The Positive End-Expiratory Pressure (PEEP)
that is set to remain in the patient airway at
the end of the respiratory cycle (end of
exhalation), relative to the atmospheric
pressure.

Range: 0 – 25 cmH2O
Accuracy: ±2 +(4 % of
reading) cmH2O

Pressure Control (PC) Ventilation
Parameter

Description

Range and Accuracy

Respiratory
Rate

The number of breaths per minute, delivered
by the ventilator.

Range: 5bpm – 35bpm
Accuracy: ±1bpm

Inspiratory
Pressure

The inspiratory pressure, set above PEEP,
delivered by the ventilator.

Range: 10cmH2O – 40cmH2O
Accuracy: Pi setpoint ±(2 +(4
% of Pi setpoint)) cmH2O

Inspiratory
Time

The time over which the ventilator delivers
the inspiratory pressure.

Range: 0.5s – 2s
Accuracy: ±20ms

Rise Time

The 10% to 90% time over which the
ventilator achieves the target pressure (PC or
PSV).

Range: 0.1s – 0.4s
Accuracy: ±20ms

%O2

The target amount of oxygen in each breath,
delivered by the ventilator.

Trigger
Sensitivity

The piston-generated flow rate out of the
inspiratory port at which a patient generated
spontaneous breath trigger is detected.

PEEP

The Positive End-Expiratory Pressure (PEEP)
that is set to remain in the patient airway at
the end of the respiratory cycle (end of
exhalation), relative to the atmospheric
pressure.

51980-A

Range: 21% – 100%
Accuracy: Delivered O2% =
O2% setpoint ± 10% of O2%
setpoint
Range: 1 L/min – 10 L/min
Accuracy: ±3L/min

Range: 0 – 25 cmH2O
Accuracy: ±2 +(4 % of
reading) cmH2O

Page 88

Winnipeg Ventilator

TECHNICAL REFERENCE MANUAL

Pressure Support Ventilation (PSV)
Parameter

Description

Range

Rise Time

The 10% to 90% time over which the
ventilator achieves the target pressure (PC or
PSV).

Range: 0.1s – 0.4s
Accuracy: ±20ms

Pressure
Support

The inspiratory pressure, set above PEEP,
delivered by the ventilator.

%O2

The target amount of oxygen in each breath,
delivered by the ventilator.

Trigger
Sensitivity

The piston-generated flow rate out of the
inspiratory port at which a patient generated
spontaneous breath trigger is detected.

PEEP

The Positive End-Expiratory Pressure (PEEP)
that is set to remain in the patient airway at
the end of the respiratory cycle (end of
exhalation, relative to the atmospheric
pressure.
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Range: 10cmH2O – 40cmH2O
Accuracy: Pi setpoint ±(2 +(4
% of Pi setpoint)) cmH2O
Range: 21% – 100%
Accuracy: Delivered O2% =
O2% setpoint ± 10% of O2%
setpoint
Range: 1 L/min – 10 L/min
Accuracy: ±3L/min

Range: 0 – 25 cmH2O
Accuracy: ±2 +(4 % of
reading) cmH2O
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7.6 Electromagnetic
The following sections contains the manufacturer’s declarations for the Winnipeg Ventilator’s
electromagnetic emissions, electromagnetic immunity, recommended separation distances
between the ventilator and portable/mobile RF communications equipment, and a list of
compliant cables.

WARNING

Use of accessories and cables other than those specified or provided
by the manufacturer of this equipment could result in increased
electromagnetic emissions or decreased electromagnetic immunity
of this equipment and result in improper operation.
Portable RF communications equipment (including peripherals such
as antenna cables and external antennas) should be used no closer
than 30 cm (12 inches) to any part of the ventilator, including cables
specified by the manufacturer. Otherwise, degradation of the
performance of this equipment could result.

NOTE

The measured emission characteristics of the Winnipeg Ventilator
2.0 make it suitable for operation in industrial areas and hospitals.
Radiated and conducted emissions are below limits outlined in CISPR
11 for a Class A, Group 1 device.

The Winnipeg Ventilator’s design has been subjected to electromagnetic radiation and
disturbances using methods and levels specified in IEC 60601-1-2:2014-02. It has shown no
reaction to electromagnetic disturbances that could affect the device’s ability to maintain
essential performance.

Immunity Type
Electrostatic
Discharge
Radiated RF
Immunity
Radiated RF
Immunity Proximity Fields

51980-A

Test Method

Achieved Professional Healthcare Facility
Environment Immunity Level

IEC 61000-4-2:2008

± 2, ± 4, ± 8, ± 15 kV Air
± 8, kV for Contact
IEC 61000-4-3:2006
3 V/m at
+AMD1:2007+AMD2 80 MHz to 2.7 GHz
:2010
IEC 61000-4-3:2006
Table 9: 9-28V/m at 385MHz-5785MHz, 5s
Dwell
+AMD1:2007+AMD
2:2010
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Test Method

Electrical Fast
Transient/Burst

IEC61000-4-4:2012

Surge Transient

IEC 61000-4 5:2014
+AMD1:2017

Conducted
Immunity

IEC 61000-4-6:2013

Power Frequency
Magnetic Field
Voltage Dips and
Interruptions

IEC 61000-4-8:2009
IEC61000-411:2004+AMD1:2017

Achieved Professional Healthcare Facility
Environment Immunity Level
±2 kV at AC Power Lines

± 0.5 kV, ± 1 kV, ±2 kV line-to-earth at AC/DC
Power Lines
± 0.5 kV, ± 1 kV line-to-line at AC Power
Lines
3Vrms at 150 kHz – 80 MHz AC/DC/Signal
lines
6 Vrms at ISM bands between 150 kHz – 80
MHz
30 A/m; 50/60 Hz
0%, 0.5 Cycle
0%, 1 Cycle
70% 25/30Cycles at 50/60Hz
0% 250/300 Cycles (Interruption) at 50/60Hz

Users and operators of the Winnipeg Ventilator should be aware that radio frequency emissions
are additive and, as such, the ventilator must be located at a sufficient distance from transmitting
devices to avoid interruption. Do not operate the Winnipeg Ventilator in a magnetic resonance
(MRI) imaging environment.
For any questions or concerns relating to electromagnetic disturbances, contact the
manufacturer (Canadian Emergency Ventilators).
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7.7 Compatible Breathing Circuit Accessories
Please contact the manufacturer (Canadian Emergency Ventilators) for additional information
regarding purchasing all or any breathing circuit or ventilator accessories.
Accessory Name

Technical Information
Resistance: approximately 1.7 hPa(l/s)-1 without HMEF
Compliance: approximately 2.5 ml hPa-1
Comprised of:

Breathing Circuit

 Tubing Kit (BOMImed, P/N: BOM-608030-S1)
o 2 x 72in (183cm) 22mm standard corrugated hoses
o Patient wye
o Airway (expiratory) pressure tap
o 3/16th” (0.48cm) airway pressure tap line, 24” (61cm)
long
o 1/8th” (0.32cm) exhalation valve line, 12” (31cm) long
o 6in (13.25cm) 22mm standard corrugated hose
 Disposable exhalation valve (Hsiner, P/N: HCL-70522)
o 22OD/15ID-22OD connections (mm)
 External PEEP valve (Ambu, P/N: 199003100)
o 0 ~ 20 cmH2O
o 22OD connection (mm)

Heat moister
exchanger filter
(HMEF)

51980-A

Interface Connections (mm): 15F/22M-15M
Compressible Volume / Dead Space (maximum): 83 ml
Resistance (or similar): 1.5 cmH2O at 0.5L/s
3.5 cmH2O at 1.0L/s
5.1 cmH2O at 1.5L/s
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8 Glossary
AC

Alternating Current

Apnea

Cessation of breathing. The Winnipeg Ventilator declares apnea when the
breath-to-breath interval exceeds the set apnea internal, in which case the
ventilator switches to the back-up VC apnea ventilation.

bpm

Unit of respiratory rate (1/min) [Breaths Per Minute]

BTPS

Body Temperature and Pressure Saturated units

CUI

Control User Interface

cm

Centimeter (unit of length)

cmH2O

Centimeters of water (unit of pressure approximately equal to 1hPa)

HME

Heat-moisture exchanger, a humidification device, also called an artificial nose.

I:E Ratio

The ratio of inspiratory time to expiratory time. Also, the operator-set timing
variable that applies to PC and VC mandatory breaths.

IBW

Ideal body weight, a calculation that specifies the patient’s body weight
assuming normal fat and fluid levels.

Insp Hold

Inspiratory pause, an operator-initiated maneuver that closes the inspiration
and exhalation valves at the end of the inspiratory phase of a mandatory
breath. The maneuver can be used to determine the patient’s static compliance
(CSTAT) and resistance (RSTAT).

Kg

Kilogram (unit of weight)

L

Liter (unit of volume)

L/min

Liters per minute (unit of flow)

lb

Pound (unit of weight)

min

Minute (unit of time)

%O2

Operator-set and monitored variable. The %O2 determines the percent of
oxygen in the delivered gas.

PC

Pressure Control ventilation

PEEP

Positive End-Expiratory Pressure

PSV

Pressure Support Ventilation
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Second (unit of time)

VC

Volume Control ventilation

51980-A

TECHNICAL REFERENCE MANUAL

Page 96

