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Warranty

The ReVel™ ventilator systems are warranted to be free from defects in material and
workmanship and to meet the published specifications for two (2) years or 15,000 hours,
whichever occurs first. The ventilator system is defined as the ReVel ventilator, PTV™ Series
Docking Station and the PTM™ Graphics Monitor. The ventilator system does not include external
power supplies.

The liability of Vyaire, Respiratory Care Division, (referred to as the Company) under this
warranty is limited to replacing, repairing or issuing credit, at the discretion of the Company, for
parts that become defective or fail to meet published specifications during the warranty period;
the Company will not be liable under this warranty unless (A) the Company is promptly notified in
writing by Buyer upon discovery of defects or failure to meet published specifications; (B) the
defective unit or part is returned to the Company, transportation charges prepaid by Buyer; (C)
the defective unit or part is received by the Company for adjustment no later than four weeks
following the last day of the warranty period; and (D) the Company’s examination of such unit or
part shall disclose, to its satisfaction, that such defects or failures have not been caused by
misuse, neglect, improper installation, unauthorized repair, alteration or accident.

Any authorization of the Company for repair or alteration by the Buyer must be in writing to
prevent voiding the warranty. In no event shall the Company be liable to the Buyer for loss of
profits, loss of use, consequential damage or damages of any kind based upon a claim for breach
of warranty, other than the purchase price of any defective product covered hereunder.

The Company warranties as herein and above set forth shall not be enlarged, diminished or
affected by, and no obligation or liability shall arise or grow out of the rendering of technical
advice or service by the Company or its agents in connection with the Buyer's order of the
products furnished hereunder.

Limitation of Liabilities

This warranty does not cover Routine or Extended maintenance such as cleaning, adjustment
and updating of equipment parts. This warranty shall be void and shall not apply if the equipment
is used with accessories or parts not manufactured by the Company or authorized for use in
writing by the Company or if the equipment is not maintained in accordance with the prescribed
schedule of maintenance.

The warranty stated above shall extend for a period of two (2) years from date of shipment or
15,000 hours of use, whichever occurs first, with the following exceptions:

e Elastomeric components and other parts or components subject to deterioration including
the ventilator air inlet filter and cooling filter, over which the Company has no control, are
warranted for sixty (60) days from date of receipt

e All batteries are warranted for ninety (90) days from the date of receipt
The foregoing is in lieu of any warranty, expressed or implied, including, without limitation, any

warranty of merchantability, except as to title, and can be amended only in writing by a duly
authorized representative of the Company.
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Notices

Copyright

This document is protected by United States and International Copyright laws.

This document may not be copied, reproduced, translated, stored in a retrieval system,
transmitted in any form, or reduced to any electronic medium or machine-readable form, in whole
or in part, without the written permission of Vyaire. Information in this document is subject to
change without notice.

This document is for informational purposes only and should not be considered as replacing or
supplementing the terms and conditions of the License Agreement.

© 2020 Vyaire. Vyaire, the Vyaire Logo, PTV, EnVe, ReVel, ActivCore, PTM, and all other
trademarks or registered trademarks are property of Vyaire Medical, Inc., or one of its affiliates.
All other trademarks are the property of their respective owners.

Vyaire Medical, Inc.

26125 North Riverwoods Blvd.
Mettawa, IL 60045

USA

vyaire.com

Customer and Clinical Support

Product, Accessories, and Parts Ordering
1-833-327-3284
customersupport@vyaire.com

PTV™ Series of Products

The PTV Series of products encompasses the EnVe and ReVel ventilators, a Docking Station, the
PTM Graphics Monitor and various accessories (e.g. AC Adapter, SpO2 Module/Sensor, Flo2
Sensor, Patient Circuits, etc.) for use with the ventilators.

Contact Vyaire for a complete list of available accessories.

Documentation Updates

The information contained in this document is applicable to the product with which it was shipped.
Product features are subject to change without notice.
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Electromagnetic Fields and Radio Frequency Energy

PTV Series Ventilators require special precautions regarding EMC (Electromagnetic
Compatibility) and need to be installed and put into service according to the EMC information
provided in this manual. Portable and mobile RF (Radio Frequency) communications equipment
can also affect the ventilator.

The following list of accessories and cables available for use with PTV Series Ventilators are in
compliance with the requirements of 60601-1-2 IEC: 2001(E) sections 36.201 and 36.202.

e AC Adapter and its associated cables

e Docking Station and its associated cables and power supplies

e FI02 Sensor

e PTM Graphics Monitor and its associated cables

e SpO2 Module and Sensor

Indications for Use

The ReVel ventilator is designed for use on patients who require respiratory support or
mechanical ventilation and weigh a minimum of 5 kg (11 Ibs). It is suitable for service in
homecare, hospital and transport environments as a source of continuous or intermittent positive
pressure ventilatory support, delivered invasively or non-invasively.

PTV Series Ventilators are restricted medical devices intended for operation by trained personnel
under the direction of a physician and in accordance with all applicable state laws and
regulations.

Federal law (USA) restricts the sale of this device except by or on the order of a physician.

Classification

Type of Equipment: Medical Equipment, Internally Powered Equipment, Type BF

Xiv
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Safety Information

Review the following safety information prior to operating the ventilator.

Operating the ReVel ventilator without a complete understanding of its attributes may cause harm
to the patient or operator. It is important that this manual is read and understood in its entirety
before operating the ventilator.

Any questions regarding installing, operating, or maintaining the ReVel ventilator should be
directed to Vyaire or a service technician certified by Vyaire.

dVyaire Medical, Inc.

26125 North Riverwoods Blvd.

Mettawa, IL 60045

USA

Customer and Clinical Support / Product, Accessories, and Parts Ordering:
Office: 1-833-327-3284

Email: customersupport@vyaire.com
Website:  vyaire.com
Document Conventions

For clarity, the following written conventions are used throughout this manual:

A WARNING

Bold Heading - Double boxed text. Alerts the reader to potentially hazardous situations
which, if not avoided, could result in death or serious injury.

/\ CAUTION

Bold Heading - Double boxed text. Alerts the reader to potentially hazardous situations
which, if not avoided, could result in equipment damage.

NOTE

Single boxed text. Contains additional information to assist in the proper operation of the
ReVel ventilator.

Bold Text: Words that appear in bold text typically represent text as it appears on the
ventilator itself, or as it is displayed on the ventilator user interface. Bold is
also occasionally used as emphasis.

Italicized Phrases: Phrases that are shown in italics cross-reference other sections of the
manual where the associated subject matter is addressed in greater depth.

Abbreviations: ReVel ventilator, ReVel and the ventilator are used interchangeably
throughout this document. See Appendix D - Glossary for other abbreviations
and acronyms used in this document.
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Warnings and Cautions

General warnings and cautions which apply any time you use the ventilator are listed here.
Specific Warnings and Cautions appear throughout the manual where pertinent.

Read these carefully before operating the ventilator.

A WARNING

Use of Unapproved Cables or Accessories - The use of accessories and/or cables other
than those specified, with the exception of those sold by Vyaire as replacement parts for
internal components, may result in increased emissions or decreased immunity of the ReVel
ventilator This could affect the safe and effective operation of the ventilator or other adjacent
equipment, resulting in possible patient harm.

Adjacent or Stacked Equipment - The ReVel ventilator should not be used adjacent to or
stacked with other equipment. This could adversely affect the safe and effective operation of
the ventilator or other adjacent equipment, resulting in possible patient harm. If adjacent or
stacked use is necessary, observe the ventilator carefully, prior to use on a patient, to verify
normal operation in the configuration in which it will be used.

Risk of Electrical Shock -
* Use only Vyaire recommended Power Sources

* Do not use batteries, AC adapters, cables or external power supplies with visible signs of
damage

* Do not touch internal components
+ Refer all servicing or repairs to Vyaire or a service technician certified by Vyaire

Vent Inop Alarm - If a Vent Inop alarm occurs during operation, immediately ventilate the
patient using an alternative method, disconnect the ventilator and contact Vyaire or a service
technician certified by Vyaire. Vyaire recommends that an alternate means of ventilation be
available and the procedures to be followed if the ventilator ceases to function properly.

Operating a ventilator that does not appear to be working properly may be hazardous. If the
ventilator is damaged, fails any test or malfunctions in any way, discontinue use and contact
Vyaire or a service technician certified by Vyaire.

Fan Inlet and Exhaust Ports - The cooling fan inlet and exhaust ports must be kept clean
and unobstructed. Failure to do so could result in a dangerous build-up of oxygen and/or
damage to the ventilator due to overheating.

Review Adjustable Ventilation and Alarm Controls Regularly - Patient safety relies on
appropriate, functional and properly set ventilation and alarm controls. Review and adjust (if
necessary) all user adjustable ventilation and alarm control settings regularly. Periodically
(per the Maintenance Schedule in Chapter 11 — Maintenance and Cleaning) verify that the
ventilator’s alarms are functioning properly. If any alarm malfunctions, contact Vyaire or a
service technician certified by Vyaire. Failure to immediately identify and correct audible
alarm situations may result in serious patient injury or death.

Diminished Audible Alarms — In order to avoid diminished sound levels of audible alarms
and possible consequent harm to patients, do not allow the ventilator’s Alarm Sounder Ports
to become covered or obstructed in any way by stickers, labels, or other equipment/devices
applied, set, or mounted on or over them.
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A\ WARNING

Trained Personnel — Only properly trained personnel should operate the ventilator. The
ReVel ventilator is a restricted medical device designed for use by trained personnel under
the direction of a physician in accordance with applicable state laws and regulations.

Patients who are dependent on a ventilator should be constantly monitored by trained
personnel prepared to respond to alarms and address circumstances where equipment
becomes inoperative. An alternative method of ventilation should be available for all patients
dependent on the ventilator and caregivers should be familiar with emergency ventilation
procedures.

Risk of Fire - Leaks at oxygen inlet connections can cause dangerous O: levels in the
vicinity of the Oz fitting. To avoid the risk of fire, visually inspect oxygen fittings before and
after connecting high-pressure oxygen (to avoid unsealed connections) and take measures to
properly ventilate the area.

Operating the ventilator in the presence of flammable gases could cause a fire or explosion.
Under no circumstances operate the ventilator when explosive gases are present. The
presence of flammable anesthetic gases presents a danger to patient and operator.

Operating Environment - To avoid the risk of equipment malfunction, do not operate the
ventilator outside of a 0 °C to 40 °C temperature range, or a 5% to 95% relative, non-
condensing humidity range.

Extreme Operating Conditions - Attempting to operate the ventilator in environmental
conditions outside of those recommended in the specifications may result in ventilator failure
and harm to the patient.

Exposure to Gases - To avoid the risk of exposure to gases, do not use Nitric Oxide (NO)
unless external measures are taken to properly ventilate waste gases.

Patient Breathing Circuit — Exercise extreme care when adjusting or handling the patient
circuit. Inadvertent disconnection of the patient from the patient breathing circuit can be
dangerous.

The patient circuit must be tested for leaks (Circuit Test) before it is used for the first time and
after any changes have been made to the configuration of the circuit. Harm to the patient or
ineffective ventilation may result from failure to detect and correct leaks in the patient
breathing circuit before connection to a patient.

To avoid the risk of patient injury, only use patient circuits and accessories expressly
approved by Vyaire for use with PTV Series Ventilators.

Ventilator Service and Repair - To avoid ventilator malfunction and possible operator or
patient injury, all servicing or repair of the ventilator must be performed by a service
technician certified by Vyaire.

Electrostatic Shock — Do not use electrically conductive (anti-static) hoses or tubing with the
ventilator. Use of such material increases the hazard of electrical shock to the patient.

Improperly Functioning Ventilator or Attached Accessories - Operating a ventilator that
does not appear to be functioning properly may be hazardous to both patient and operator. If
the ventilator or any attached accessory is damaged, fails any tests or malfunctions in any
way, immediately discontinue use and contact Vyaire or a service technician certified by
Vyaire.
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/\ CAUTION

Cleaning and Sterilization - To avoid irreparable damage to the ventilator, do not attempt to
sterilize it.

Do not spray liquids directly on or into any part of the ventilator. Do not allow liquids to drip
onto or pool on the ventilator.

Do not immerse the ventilator in liquids.

Risk of Equipment Damage - To avoid the risk of equipment damage and consequent
malfunction, do not allow the ventilator to be dropped, or subjected to excessive impact or
vibration. If the ventilator is dropped, perform the UVT and EST tests before placing the unit
on a patient (see Chapter 2 — Functional Testing in Startup Mode). Discontinue use and
contact Vyaire or a service technician certified by Vyaire if damage is evident.

Risk of Equipment Interference — Increased RF emission can be generated if Vyaire
supplied cables are altered or replaced with unauthorized cables.

Risk of Equipment Malfunction — Portable and mobile RF communication equipment can
affect ventilator performance.

Storage Temperature - Storing the ventilator at temperatures outside of its specified storage
temperature range can damage the ventilator and its batteries.

Ventilator Functional Testing - Functional testing of the ventilator (as specified in Chapter 2
— Installation and Setup, Testing) must be performed before connecting a patient to the
ventilator. Rerun the tests monthly and whenever a question about the ventilator’'s operation
arises.

Use of the PTV Series Carry Case — The PTV Series Carry Case is a protective, portable
case for PTV Series ventilators. In order to conform to the Free Fall environmental test
conditions specified in International Standard IEC 68-2-32 and avoid equipment damage if
accidentally dropped, the ventilator must be enclosed within the carry case.

Use of Power Adapter Cable Extensions — Once the vent-side pigtail cable extension is
installed on the ventilator and the AC adapter cable extension is attached to the AC
adapter/car charger, they are permanently attached and cannot be disconnected.

XViii
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Symbols

The following symbols may be referenced on the device or in accompanying documentation.

Symbol Source Description Usage
Identifies conditions or practices that
ISO 7010- . . ) X
General warning could result in serious adverse reactions
w001 :
or potential safety hazards.
f ISO 3864 ':éf;;'}%g’n?ier?g Directs the user to the instruction manual
No.B.3.1 documents for specific instructions involving safety.
3 No. 417
R IEC-5333 Type BF equipment. To mark a type BF equipment
— No. 417- . . .
——— IEC-5031 Direct current Indicates direct current (DC).
i, No. 3.8 — Keep Dr Identifies an area of equipment requiring a
ISO 15223 p Ly degree of protection from liquids.
IPX1 IEC 60529 Enclosure protection Indicates degree of enclosure protection
against liquid ingress.
\7 Vyaire Flow Indicates monitored airway flow.
Indicates connection points for the patient
. Patient breathing breathing circuit inspiratory limb,
Vyaire - : e
circuit expiratory drive line and Wye flow sense
lines to the ventilator.
|<} Vyaire Audible signal Indicates the Display/Alarm Check button.
Vyaire Battery/Power Indicates the Battery/Power Check
D button.
A Vyaire Eject Indicates location of battery release.
[——
. . Indicates the location of the nebulizer
Vyaire Nebulizer
port.
. Signifies direction of value increase or
Vyaire Increase/Decrease
decrease on rotary knob encoder.
. Indicates degree of charge remaining in
O000O0oO
Vyaire Battery status LEDs the Removable Battery Pack.
Directive WEEE symbol to identify Waste Electrical
2002/96/EC Waste Container and Electronic Equipment not to be
disposed of as unsorted municipal waste.
“ EN 980 Manufacturer Indicates name and contact information of

the manufacturer.
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Chapter 1 - INTRODUCTION

This Operator's Manual contains information and instructions to enable you to safely set up and
use your ReVel ventilator.

The manual is designed for use by trained and qualified personnel, under the direction of a
physician. It is very important that you familiarize yourself with the contents of this manual before
attempting to operate the ventilator.

A\ WARNING

Trained Personnel — Only properly trained personnel should operate the ventilator. The
ReVel ventilator is a restricted medical device designed for use by properly trained personnel
under the direction of a physician and in accordance with applicable state laws and
regulations.

Patients who are dependent on a ventilator should be constantly monitored by trained
personnel prepared to respond to alarms and address circumstances where equipment
becomes inoperative. An alternative method of ventilation should be available for all patients
dependent on the ventilator and caregivers should be familiar with emergency ventilation
procedures

If you have any problems or questions as you follow the instructions contained in this manual, call
Vyaire using the contact information provided in Appendix A - Contact Information.

A WARNING

Ventilator Service and Repair - To avoid ventilator malfunction and possible operator or
patient injury, all servicing or repair of the PTV Series Ventilators must be performed by a
service technician certified by Vyaire.
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Chapter 1 - Introduction

A WARNING

Diminished Audible Alarms — In order to avoid diminished sound levels of audible alarms
and possible consequent harm to patients, do not allow the ventilator's Alarm Sounder Ports
to become covered or obstructed in any way by stickers, labels, or other equipment/devices
applied, set, or mounted on or over them.

Back Battery
Alarm Release
Sounder I /— Button
Ports i <—
Docking
Station ] Removable
Interface| ~ Battery Pack
Connector
Front | -
Panel
Docking
Station
Mounting
Recesses (2)
Lower
Interface :I
Panel i

Left Si Right Side
Cooling Fan Battery Air Inlet __ Safety Valve Sp02 Flo2 _Exhaust
Filter Eject Latch  Filter Openings Port Port Port

4

®

3

o

WAl

AN
- ~

[ (B

B Nebulizh\ 02 Inspiratory | Exhalation Sense Line | Power

Removable Port Inlet Port  Drive Line Ports ~Port
Battery Pack Port
NOTE

Keep all ventilator interfaces, connectors, contacts, ports, etc. clean, dry and unobstructed.
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Chapter 1 - Introduction

Ventilator Overview

PTV Series Ventilators are lightweight, high performance ventilator designed for maximum
functionality in an unprecedented small package.

The ReVel ventilator provides the following features:

High performance ventilation in a small, lightweight package

ActivCore technology, allowing the ventilator to operate without an external compressed
gas source

Four distinct breath modes offering a range of treatment options: Continuous Positive
Pressure Ventilation (CPAP) with optional Pressure Support, Synchronized Intermittent
Mandatory Ventilation (SIMV), and Assist/Control

Apnea Backup ventilation, configurable in CPAP+PS and NPPV breath modes
Non-Invasive Positive Pressure Ventilation (NPPV)

Volume Control, Pressure Control, Pressure Support, Pressure Regulated Volume
Controlled (PRVC), Volume Targeted Pressure Support and Spontaneous breath types

A range of maneuvers including Inspiratory and Expiratory Hold

Adjustable alarm settings including High Peak Pressure, Low Peak Pressure, Low Minute
Volume, Apnea and others

Oxygen blending from a high-pressure oxygen source or low-pressure oxygen bleed-in
Lockable front panel controls

A wide range of monitors including Breath Rate, I:E Ratio, Mean Airway Pressure,
Exhaled Minute Volume, Positive End Expiratory Pressure (PEEP), Peak Inspiratory
Pressure, and Exhaled Tidal Volume

Real-time patient circuit pressure display

Variable termination options for Pressure Support, Pressure Regulated Volume Support
and Spontaneous breaths, including maximum inspiratory time and percentage of peak
inspiratory flow

Selectable percentage of Peak Flow termination for Pressure Control and Pressure
Regulated Volume Controlled (PRVC) breaths

Leak Compensation to improve patient triggering when an airway leak is present

Operation from a variety of power sources including a Removable Battery Pack and
external AC and DC power sources

Flo02 Sensor package
SpO:2 Pulse Oximetry software
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The PTV System

The Docking Station

At the bedside, the ReVel ventilator can be placed into a Docking Station, which expands its
capabilities further. The Docking Station provides a stable base for the ventilator with a quick
connect/disconnect mechanism to allow the ventilator to be moved quickly. It mates with the
ReVel custom connector and supplies DC power to the ventilator. Docking Station enhancements
include:

e interface to a nurse call system
e patient monitoring interface (e.g., VOXP system)
e interface with the PTM Graphics Monitor

A removable memory card enables information transfer between the ventilator and a computer.
The Docking Station also has a service and maintenance port to allow upgrades and
maintenance to be performed on the ventilator by authorized service personnel.

The ReVel™ Ventilator

The ReVel ventilator is a high performance portable critical care ventilator. It achieves a
significant reduction in size, weight and power consumption over previous systems resulting in a
highly portable device which can also support a wide range of life support and critical care
applications.

The pneumatic system is designed around ActivCore technology, which includes a blower that
draws in room air through a filter and delivers gas at the correct flow, volume and/or pressure for
the patient.

The ventilator delivers blended gases from an internal oxygen blender. The blended gas delivery
can be monitored with an external Fio2 Sensor and the values displayed on the user interface.
When high-pressure oxygen is attached to the Oz Inlet port, the ventilator is able to drive a
nebulizer to deliver aerosolized drugs to the patient while at the same time compensating for the
added gas delivery.

The ventilator normally operates from external DC power. There is an external power port on the
side of the ventilator enabling direct connection to a number of approved external DC power
sources. The ventilator may also be powered via the custom interface to the Docking Station
when the ventilator is docked at the patient bedside.

When the ventilator is portable, a Removable Battery Pack powers the unit. You can easily pull
the battery from its bay and replace it with another charged battery without interruption of
ventilation. While changing the Removable Battery Packs, the internal Transition Battery provides
power to the ventilator for up to one (1) minute. Both the Removable Battery Pack and the
Transition Battery are charged when an approved external DC power source is connected to the
ventilator (see Chapter 12 -. Power Supplies and Batteries for more information).
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PTM™ Graphics Monitor Display

The PTM Graphics Monitor is a lightweight color monitor for use with a PTV Series Ventilator
when it is connected to its Docking Station and secured onto a PTV Series Rolling Stand, Table
Stand, or Wall Mount. It displays real time waves, loops, controls, monitored data and trended
data from the ventilator on a color LCD display. It has touch screen command capability and
scalable graphics.

Optional Components

e The Sp0O2 Oximetry Module provides portable pulse oximetry with the ventilator. SpO2
and Pulse monitors and alarms display on the ventilator interface

e The FIo; Module enables monitoring of the oxygen concentration in the inspired airflow.
Floz related alarms and monitors display on the ventilator interface
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Principles of Operation

Pneumatic System

The ReVel ventilator was specifically designed for high performance, high efficiency and high
reliability. It uses advanced technology to achieve an unprecedented small package size and
weight and enhanced battery performance in a robust modular design.

The heart of the ventilator is the ActivCore blower technology. The ActivCore draws room air into
the accumulator/filter where it is mixed with oxygen from the O, blender module. Air from the
ActivCore is precisely delivered through a filter and bias valve to the inspiratory limb of the
patient circuit in a flow pattern to achieve the patient settings. A flow transducer downstream of
the ActivCore (Blower) provides flow feedback to the ActivCore processor.

The exhalation control module closes the exhalation valve during inspiration to direct the air to
the patient. During exhalation, the ActivCore delivers bias flow and the exhalation valve is servo
controlled to achieve the desired amount of positive end expiratory pressure (PEEP). During
exhalation, flow is monitored through the patient flow transducer to detect patient triggering.
With leak compensation enabled, the ActivCore assures minimal work of breathing by delivering
bias flow at the intended level above leak flow, thereby maintaining PEEP and patient triggering
sensitivity, even in the presence of large patient leaks.

Patient flows are sensed by monitoring the differential pressure across a patient flow
transducer. The patient flow transducer design is a fixed orifice integrated into the patient Wye -
This design achieves sensitive breath detection and minimal dead space while adding
robustness. It also reduces the costs of replacing/cleaning the flow sensor.

Differential pressure from the patient flow transducer is returned to the ventilator via the Sense
Lines, where the pressure transducer module determines both the airway pressure and the
patient flow. The transducers on the pressure transducer module are regularly auto-zeroed to
assure accurate performance throughout changing environmental conditions, such as patient
transport.

A safety valve is incorporated into the inspiratory port to ensure the patient does not receive
excessive pressure in the event that the expiratory limb gets blocked and to allow the patient to
inspire spontaneously if the ventilator is inoperative.
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Pneumatic Diagram
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Chapter 2 - INSTALLATION AND SETUP

Unpacking the Ventilator

To unpack your ReVel ventilator;

1) Inspect the exterior of the ventilator transport container for evidence of damage during
transit. If damaged, notify the delivering service immediately.

2) Carefully remove the ventilator and all accessories from the transport container. Retain
the container for use in ventilator service or maintenance returns.

3) Confirm that you have received all items listed on the packing slip. Notify an authorized
sales representative or Vyaire of any discrepancies.

4) Examine the ventilator and accessories for visible damage. If damaged, notify the
delivering service.

Operational Setup

Equipment, Accessories and Supplies Required

To setup and operate the ReVel ventilator you will need the following additional equipment,
accessories and supplies:

Power Source — The Removable Battery Pack?! supplied with the ventilator and an approved
external source of power (e.g. the AC Adapter?, or PTV Series Docking Station?)

* An external source of power is required for functional testing of the ventilator

Oxygen Supply — The ReVel ventilator can utilize either high or low pressure sources of
oxygen (as clinically appropriate for the patient):

e A high pressure source of Oz and an Fi02 Sensor? or external oxygen monitor are
required for functional testing of the ventilator

High Pressure
e During normal ventilation: 40 PSI (2.8 BAR, 276 kPa) to 88 PSI (6.0 BAR, 607 kPa)
e During Nebulization: 40 PSI (2.8 BAR, 276 kPa) to 66 PSI (4.5 BAR, 455 kPa)
Low Pressure: <10 PSI (< 0.69 BAR, < 69 kPa)

Patient Circuit - See Patient Breathing Circuits in this chapter for patient circuit options
and accessories.

1 Airline carriers typically allow only dry cell batteries (such as the Lithium lon Removable Battery Pack supplied with your
ventilator) on board aircraft. Some airlines may allow an electrical cord to be plugged in if arranged in advance. Check with
the carrier in advance before traveling.

2 For a current/complete list of accessories, availability and ordering information, contact Vyaire (see Appendix A - Contact
Information).
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Chapter 2 — Installation and Setup

Electromagnetic Fields and Radio Frequency Energy

The ReVel ventilator system, including the Docking Station, uses and can radiate radio frequency
energy. The ventilator system, including the accessories and cables listed at the front of this
manual, has been tested and complies with limitations as specified in IEC 60601-1-2 for Medical
Products which provide some protection against interference when operated in accordance with
the instructions in this manual.

The ventilator system also contains components that can be affected by intense electromagnetic
fields. The ventilator system functioning may be adversely affected by the operation of other
nearby equipment, such as high frequency surgical diathermy equipment, short-wave therapy
equipment, defibrillators or MRI equipment.

Before proceeding with setup of the ventilator, refer to the tables in EMC and RF Environments in
Appendix C — Reference Information for detailed information about the use of the ventilator in
these environments.

A WARNING

Use of Unapproved Cables or Accessories - The use of accessories and cables other than
those specified, with the exception of those sold by Vyaire as replacement parts for internal
components, may result in increased emissions or decreased immunity of the ventilator. This
could affect the safe and effective operation of the ventilator or other adjacent equipment,
resulting in patient harm.

Adjacent or Stacked Use of Equipment - The ventilator should not be used adjacent to or
stacked with other equipment. This could adversely affect the safe and effective operation of
the ventilator or other adjacent equipment, possibly resulting in possible patient harm. If
adjacent or stacked use is necessary, observe the ventilator carefully, prior to use on a
patient, to verify normal operation in the configuration in which it will be used.

PTV Series Carry Case

The PTV Series Carry Case is intended to provide a protective, portable case for PTV Series
ventilators.

Although not shown in subsequent illustrations for clarity of individual installation and setup
instructions, the PTV Series Carry Case must be installed on the ventilator in order to avoid
damage if accidentally dropped.

/N CAUTION

Use of the PTV Series Carry Case — The PTV Series Carry Case is a protective, portable
case for PTV Series ventilators. In order to conform to the Free Fall environmental test
conditions specified in International Standard IEC 68-2-32 and avoid equipment damage if
accidentally dropped, the ventilator must be enclosed within the carry case.

Installing/Cleaning the Carry Case

Refer to the Instructions for Use (P/N 33873-001) provided with the Carry Case for detailed
installation and cleaning information.
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Chapter 2 - Installation and Setup

Patient Breathing Circuits
On the ReVel ventilator, PEEP control is an integral function of the ventilator itself, and the
external Exhalation Valve is integrated into the patient circuit. Vyaire offers patient circuits
suitable for use with the ReVel ventilator in adult, pediatric and infant applications. Carefully
follow the instructions for assembly, use and cleaning provided with each circuit:

Contact Vyaire for a complete list of available patient circuits and accessories. See
Appendix A - Contact Information for contact and ordering information.

A\ WARNING

Risk of Patient Injury - To avoid the risk of patient injury, only use patient circuits expressly
approved by Vyaire for use with the ReVel ventilator.

NOTE

Patient circuits and accessories are shipped clean, not sterile. The reusable patient circuit
should be cleaned prior to initial use, and after each patient use.

Patient Circuit Accessories
Various patient circuit accessories are available for use with PTV Series patient circuits. The
exploded view diagram shown is not intended to be representative of any particular configuration.
It is a compilation of possible variations of a standard assembly with optional components and
accessories, and is shown for reference only.
To assemble and clean accessories, refer to the Instructions for Use provided with each item. To

order, contact Vyaire, see Appendix A - Contact Information. Assemble the patient circuit
incorporating any optional accessories. Refer to the instructions provided with your circuit for full

assembly instructions.

FIO2 Sensor Filter Humidifier Water Temperature Wye
(option)  (option) (option) Trap Probe Port (required)
(option) (option)

e TN
=] e = option
“In” "y *“Out” L TO
) . pRa LNy ! ; : PATIENT
Inspiratory Connector Inspiratory /<——" Inspiratory Inspiratory =
Limb (option) Limb | i Limb Limb & ﬁ
(option) (option) ) (option) (requlred)§ ¥ HME o Filter
Luer Fitti : . High & Low Pressure . — (option)
uer *I ngs = — 2 Sense Lines (required) L
e = Dﬂé Patient
= . s atien
TO VENTILATOR Filter VX Water Trap q 3
WA ., (option) r (option) 3 ,\\\\\\\\\\\\\\\’\ Co"::ftﬂon
1 ' R uumrrrwmmw|||H||\1\\§»\f\\\\
? A : Elbow
Exhalation Exhalation Expiratory : | Expiratory Sense Line (required)
Drive Line Valve Limb Limb Connections
(required)  (required) (option) (required)

Example of Patient Circuit and Optional Accessories
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Connecting the Patient Circuit

A\ WARNING

Circuit Test —Test the patient circuit for leaks with all accessories before connection to the
patient (see Circuit Test later in this chapter). Failing to detect and eliminate leaks can result
in ineffective ventilation or patient harm. When using a heated humidifier, include it in the
circuit when performing leak testing.

1) Connect the inspiratory limb of the patient breathing circuit to the inspiratory port on the right
side of the ventilator, as shown below.

2) Connect the Exhalation Valve Drive Line of the patient breathing circuit to the exhalation valve
Drive line port (hose barb) on the right side of the ventilator, as shown below.

3) Connect the patient circuit Wye Sense Lines (two, each with non-interchangeable Luer
fittings) to the sense line ports on the right side of the ventilator, as shown below.

Circular Vent Sense Line

(DO NOT COVER) _ Ports
Exhalation Valve _

Drive Line Port
Inspiratory

- S

N
\

Right Side
of Ventilator

Low Pressure Sense Line

. '\\\: wpper connection)
NHigh Pressure Sense Line
(lower connection)

~w_Exhalation Valve
Drive Line

Inspiratory Limb of

Patient Circuit

Safety Valve Openings
(DO NOT COVER)

A WARNING

Risk of Patient Injury - Do not cover or occlude the safety valve openings located above the
inspiratory port of the ventilator. Patient injury could result.

Use care when routing the patient circuit tubing to minimize the risk of obstructing the
patient’s airway.

/N CAUTION

Patient Circuit Wye Installation — To prevent fluids from entering the sensors, always install
the Wye in the patient circuit so that the Sense Lines are oriented up during ventilation.
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Chapter 2 - Installation and Setup

Oxygen Connection

High Pressure O>

A\ WARNING

Risk of Fire - Leaks at oxygen inlet connections can cause dangerous Oz levels in the
vicinity of the Oz inlet fitting. To avoid the risk of fire, inspect oxygen fittings before and after
connecting high-pressure oxygen (to avoid unsealed connections) and take measures to
properly ventilate the area.

Oxygen Supply Contamination - The accuracy of oxygen delivery can be compromised by
debris contamination in the oxygen supply system. To reduce the risk of contaminants
entering the ventilator, ensure that the oxygen supply connected to the ventilator is clean,
medical grade oxygen. When not in use, protect the O: inlet fitting on the ventilator from dirt
and contamination by using the plastic cap supplied.

For operation from a high pressure oxygen source, connect a compatible oxygen hoseffitting to
the DISS? Oz inlet port on the left side of the ventilator.

e The Oz inlet port is labeled O,

02 Inlet

Left Side of
Ventilator

High Pressure
02 Hose/Fitting

Cap

3 DISS - Diameter-Index Safety System #1240, per GGA V5-1989
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Low Pressure Oz Source (LPS)
For operation from a low pressure (less than 10 PSIG, .69 BAR or 69 kPa) oxygen source such
as a flow meter:

1) Attach a DISS* Low Pressure Adapter® to the DISS O: Inlet port on the left side of the
ventilator.

¢ The Oz Inlet port is labeled O-
2) Attach the oxygen supply hose to the hose barb on the adapter.

3) Setthe O, control on the front panel to LPS (Low Pressure Source) (see O2 (Oxygen
Percentage and Flush) in Chapter 5 -Controls for detailed information).

4) Adjust the flow of the low pressure Oz source as appropriate for the patient (see Setting
the Flow for Low Pressure Oxygen Blending: in Chapter 5 — Controls for additional
information).

02 Inlet

Left Side of
Ventilator

Low Pressure
02 Hose ~

‘ 02 Inlet
Low Pressure Cap
Adaptor

A\ WARNING

Inspired Oxygen (Fi02) Concentration — Minute volumes can fluctuate if the patient has a
variable respiratory rate. If exact concentrations of inspired oxygen (Fi02) must be delivered
to the patient, it is recommended that the optional FIo2 Sensor or a separate oxygen analyzer
with alarms be used. If using the optional FIO2 Sensor set the ventilator Low FiO2 alarm
appropriately (see Low FIO2 alarm in Chapter 8 —Ventilator Alarms for additional
information).

NOTE

If a high pressure source is attached when the ventilator O, setting is LPS (Low Pressure O2
Source), a High Oz Inlet Pressure alarm will activate and the ventilator will automatically
switch the O, setting to 21%. See High O2 Inlet Pressure in Chapter 8 - Ventilator Alarms for
more details.

4 DISS - Diameter-Index Safety System #1240, per GGA V5-1989.
5 The DISS Low Pressure Adapter is available from Vyaire.
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Power Connection

The ReVel ventilator operates on Direct Current (DC) (11 to 16 VDC), which can be supplied by any
one of the following sources of power:

e AC Adapter

e Automobile Adapter

e Docking Station

¢ Removable Battery Pack

e PTV Vent-side Pigtail Cable Extension

Refer to Chapter 12 - Power Supplies and Batteries for detailed information.

To Connect External Power (other than a Docking Station)

A\ WARNING

Risk of Electrical Shock - To avoid the risk of an electrical shock or ventilator damage;
e Use only batteries, adapters, cables or external power supplies recommended by Vyaire

o Do not use batteries, adapters, cables or external power supplies with visible signs of
damage

e Do not touch internal components
o Refer all servicing or repairs to Vyaire or a service technician certified by Vyaire

NOTE

When using the PTV Series Ventilators in combination with a Docking Station, Vyaire
recommends connecting external power only to the Docking Station (the Docking Station in
turn provides power to the ventilator).

Either the optional AC Adapter or the Automobile Adapter is connected to the ventilator as follows:

1) Insert the large connector on the end of the AC adapter (13881-001) cable into the large
mating connector on the end of the vent-side pigtail cable extension (24841-001) by
aligning the internal half-moon keys as shown below.

Large connector interface
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2) Connect the external power cable to a valid external power source.
External [] External Power
Power [ Battery Pack
LED [] Transition Batt.

[] Battery Charger|

3) Verify the External Power LED on the lower interface panel
illuminates green. If not, recheck the power supply.

To Disconnect External Power

Grip the outer metal shells and pull apart the large mating connectors as shown below.

Large connector interface

N\

ST I =—— ] T

< >
/N\ CAUTION

The vent-side pigtail cable extension is permanently attached to the ventilator and cannot be
disconnected.
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Removable Battery Pack Installation

For safety there are two latch mechanisms securing the Removable Battery Pack. The first is
above the battery (see illustration). The second is on the underside of the battery at the leading
edge. Both will engage when installing the battery and must be sequentially released to safely
remove the battery.

To Install the Removable Battery Pack

NOTE

The Removable Battery Pack can be charged before installation using the Desktop Battery
Charger. Once installed it is charged by the ventilator when connected to external power.

Position the Removable Battery Pack as shown, and push firmly into the Removable Battery
Pack slot on the left side of the ventilator. If the ventilator is turned on, an audible signal
sounds when the battery is acknowledged by the ventilator. The battery only fits into the slot
one way (as shown) and will lock into place when fully inserted.

Removable Battery Pack

Release Latch
(bottom side of battery)

To Remove the Removable Battery Pack

To remove the battery, pull the Eject Latch up. The battery will partially eject. Push the
Release button located on the bottom of Removable Battery Pack and pull the battery out of

the battery slot as shown.
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Optional Use Accessories Connection

Although the ReVel ventilator accommodates the following accessories, their connection,
configuration and use is up to the discretion of the operator and the clinical needs of the patient.

e Pulse Oximetry (SpO2) Sensor
e Fl02 Sensor
e Nebulizer

Pulse Oximetry (SpO.)

The Pulse Oximetry Module for use with PTV Series Ventilators is Vyaire P/N 18602-001. For
specifications, warranty information, assembly and cleaning instructions, refer to the Instructions
for Use provided with your Oximetry Module.

e See Accessories in Appendix C — Reference Information for additional information®

To Connect the Pulse Oximetry (SpO2) Sensor

Position the module connector with the red dot on the connector aligned with the red triangle on
the ventilator port labeled SpO- (on a blue background). Insert as shown in the illustration.

e The connector is keyed to fit in only one position (when the red. dot aligns with the red

’—---~~ Red

L d -
#* » Triangle
, S
’ b
‘ \

Right Side
of Ventilator

rRed Dot

7

Sp0:2
Connector

5 For a current/complete list of accessories, availability and ordering information, contact Vyaire (see Appendix A - Contact
Information).
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To Configure Pulse Oximetry (SpO2) Monitoring

Pulse Oximetry monitoring is enabled/disabled and it’s high and low alarm limits are set using
front panel controls.

e See Setting Adjustable Front Panel Ventilation Controls and Alarm Limits in Chapter 3 —
Using the Ventilator and Front Panel, Pulse Oximeter in Chapter 5 — Controls for
additional information

Pulse Oximetry average interval and pulse tone volume configuration values are set using the
Extended Features menus.

e See Navigating Startup and Extended Features Menus in Chapter 3 — Using the
Ventilator and Pulse Ox (Pulse Oximetry) in Chapter 10 — Extended Features for
additional information

NOTE

If the sensor is not on a patient when SpO: is enabled, an alarm will sound.

To Disconnect the Pulse Oximetry (SpO2) Sensor

The SpO2 Module connector has a safety locking mechanism to prevent accidental
disconnection. To disconnect the safety locking mechanism, grasp the knurled sleeve of the
connector and pull away from the ventilator as shown below. This retracts the locking mechanism
and releases the connector from the ventilator SpO2 port.

/N CAUTION

Connector Removal - To avoid damaging the ventilator or the connector, grasp only the
knurled sleeve of the connector to remove it from the ventilator’s port. Do not pull on the cord.

Red Dot

Knurled
Sleeve
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F10, Sensor

In order for the ReVel ventilator to monitor/report the Fioz (Fraction of Inspired Oxygen) level in
the inspiratory limb of the patient circuit, an optional oxygen sensor (and attendant
connectors/cables) must be assembled together, inserted into a patient circuit, connected and
calibrated to the ventilator.

Contact Vyaire for oxygen sensor part numbers and pricing information. See Appendix A -
Contact Information for contact and ordering information.

To Assemble the Fio2 Sensor Assembly

See the Instructions for Use provided with the Fio2 Sensor Cable Assembly for detailed
instructions concerning assembling the Fio2 Sensor Assembly and inserting it into the patient
circuit.

To Connect the Fio, Sensor

Position the Fio2 Sensor connector with the red dot on the connector aligned with the red triangle
on the ventilator port labeled Fio, (on a green background). Insert as shown in the illustration.

e The connector is keyed to fit in only one position (when the red dot aligns with the red
triangle) and will lock into place when properly inserted

Red
Triangle 2

Fio:Port

Right Side of
Ventilator

/ l\ Red Dot
]
\ 7 SN

N nurled \5;,/}@2, )

‘\ Sleeve Fio:Sensor

AN P Cable
S -7 Connector
= - e = - -
FiozPort

Calibration of Sensor - Accurate monitored FiO2 readings cannot be obtained until the
ventilator has been calibrated with the sensor that is connected. Follow the connection and
calibration instructions given in this manual to ensure that the ventilator and the external
oxygen sensor are calibrated and communicating properly.

Off Patient Calibration - All sensor calibration is performed with the ventilator off the patient
and in the Startup mode of operation.
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To Configure Fio2 Monitoring

F1o2 monitoring is enabled/disabled and calibrated while the ventilator is in Startup mode.

e See Navigating Startup and Extended Features Menus and FIO2 Sensor Configuration
and Calibration in Chapter 3 — Using the Ventilator for detailed instructions

Once setup, enabled and calibrated, communication with the Fio2 sensor may be
enabled/disabled during normal ventilation modes using the Extended Features menus.

e See Navigating Startup and Extended Features Menus in Chapter 3 — Using the
Ventilator and FIO2 SENSOR in the Extended Features, Option Cnfg menus in Chapter 10
— Extended Features for additional information

The Low Fl02 alarm limit is set using the front panel while the ventilator is operating in a normal
ventilation mode.

e See Setting Adjustable Front Panel Ventilation Controls and Alarm Limits in Chapter 3 —
Using the Ventilator and Low FIO2 in Chapter 5 — Controls for additional information

To Disconnect the Fio, Sensor

The Fio2 Sensor connector has a safety locking mechanism to prevent accidental disconnection.
To disconnect the safety locking mechanism, grasp the knurled sleeve of the connector and pull
away from the ventilator (as shown below). This retracts the locking mechanism and releases the
connector from the ventilator port.

Knurled
Sleeve

/\ CAUTION

Connector Removal - To avoid damaging the ventilator or the connector, grasp only the
knurled sleeve of the connector to remove it from the ventilator’s port. Do not pull on the cord.
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Nebulizer

The Nebulization procedure can be performed on the ReVel ventilator during Volume breaths in
Assist/Control mode only. When the Nebulizer is activated, a six (6) L/min nominal flow is
delivered to the nebulizer drive port. This drives an aerosol nebulizer that doses medication into
the patient circuit.

To perform this procedure, the ventilator must be connected to a high pressure oxygen source
and a Nebulizer.

To Connect the Nebulizer

1) Align the nebulizer drive line as shown and push it straight onto the nebulizer drive
port barb on the left side of the ventilator. The nebulizer drive port is labeled with the L-‘
symbol shown here.

A\ WARNING

Risk of Injury - If the nebulizer drive system fails, medication can be delivered at an incorrect
rate. Monitor medication consumption rate and discontinue use if it does not meet patient
needs.

If the nebulizer drive system fails, medication can be delivered during exhalation phase
resulting in a release of medications into the room. Monitor medication consumption rate and
discontinue use if rate is excessively high.

Nebulizer
Drive Port

Left Side of
Ventilator

Nebulizer
Drive Line

High Pressure
02 Source O:zInlet Cap

NOTE

The Nebulizer should be removed from the patient circuit and the ventilator when not in use.

To Configure Nebulization

Nebulization is configured and activated using the Extended Features menus while the ventilator
is in a normal ventilation mode.

e See Navigating Startup and Extended Features Menus in Chapter 3 — Using the
Ventilator and Nebulization in Chapter 9 - Maneuvers and Procedures for additional
information
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PTV Series Docking Station (Option)

The ventilator can be docked to a PTV Series Docking Station that provides power to the
ventilator, accommodates the PTM Graphics Monitor and expands the ventilator interface
capabilities to include:

e AC Power

¢ Memory Card Interface with automatic copying/storage of ventilation data
¢ Nurse Call Interface

e Patient Monitor System Interface

e PTM Graphics Monitor Mounting and Communication (Option)

¢ Rolling Stand Mounting (Option)

¢ Wall Mounting (Option)

e Table Top Stand Mounting (Option)

For additional information and detailed connection instructions, see the PTV Series Docking
Station Operator’'s Manual, P/N 33870-001.
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PTM Graphics Monitor (Option)

The PTM Graphics Monitor accessory is a thin, lightweight color graphics monitor for use with the
PTV Series Ventilators when connected to a Docking Station and secured onto a PTV Series
Rolling Stand, Table Stand, or Wall Mount. The PTM offers the following capabilities:

Data Screen Current ventilator settings and monitored data
Loops Screen Flow/volume and volume/pressure loops

Summary Screen Collection of displays consisting of graphs and data from the
Waveform, Loop and Data screens and ventilator settings

Trends Screen Trend graphs for long term display of monitored data
Waves Screen Pressure, flow, volume and plethysmograph waveforms

[ vyaire

For instructions and detailed use information, see the PTV Series Docking Station Operator’s
Manual, P/N 33870-001, and the PTM Graphics Monitor Operator's Manual, P/N 33882-001.
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Ventilator Testing

Perform the following tests and use the Ventilator Tests Worksheet located at the end of this chapter
to record each test result.

A WARNING

Startup Mode — The ventilator does not deliver gas to the patient while in Startup mode.

Improperly Functioning Ventilator or Attached Accessories - Operating a ventilator that
does not appear to be functioning properly may be hazardous to both patient and operator. If
the ventilator or any attached accessory is damaged, fails any tests or malfunctions in any
way, immediately discontinue use and contact Vyaire or a service technician certified by
Vyaire.

To verify the functional operation of the ReVel ventilator, the following tests are to be performed
as required in the Maintenance Schedule in Chapter 11 — Maintenance and Cleaning.

Operating Mode
Test Type of Test Igerforn?ed n
POST Power On Self Tests Startup mode
Button Test User Verification Tests (UVT) | Startup mode
Circuit Test Extended Systems Test (EST) | Startup mode
Battery/Power Test Functional Test Normal mode
Display/Alarm Test Functional Test Normal mode
Alarm Response Tests | Functional Test Normal mode

Test Preparation
Preparation Required for All Tests:

1) Starting with the ventilator off, connect the ventilator to a valid, external source of power
(see Power Connection in this chapter and/or the PTV Series Docking Station Operator’s
Manual, P/N 33870-001).

2) Insert a fully charged Removable Battery Pack (see Removable Battery Pack Installation
in this chapter).

Additional Preparation Required for the Circuit Test:

3) Assemble the patient circuit to be used/tested (see Patient Breathing Circuits in this
chapter and include all accessories to be used, i.e. humidifiers, water traps, filters, etc.)
except:

e Do not include a Nebulizer in the circuit

4) Connect the patient circuit to the ventilator (see Connecting the Patient Circuit in this
chapter).

e Do not attach an oxygen supply to the ventilator at this time
e Do not connect the patient circuit to a patient

Additional Preparation Required for Alarm Response Tests:

5) Connect a Test Lung to the Patient Connection Port on the Elbow of the assembled
patient circuit attached to the ventilator. Refer to the patient circuit illustration under
Patient Circuit Accessories earlier in this chapter for location of Patient Connection Port.
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Power On Self Tests (POST) in Startup Mode

The Power On Self Tests (POST) are a set of self-tests the ventilator performs when turned on to
verify the operational integrity and the validity of all stored configuration values, event log, RAM
and program memory.

To turn the ventilator on and perform POST, momentarily push the On/Off button
on the lower interface panel. Verify that the ventilator powers up, displays either
the ventilator model name (ReVel) or part number (XXXXX-XXX) followed by
Same Patient in the display window.

Display
Same Patient - Window
select 5eld E.n .
Button | Exit
("r_/——k\ Button
F ro nt Breath Mode IB:W\I;VI xbﬂ Seng(thity
Panel | s o M i !
Scroll
Knob
!
Silence/Reset
Oon/Off Button
Button ~ |
N Lower
- Interface
Panel
NOTE

Exiting Startup Mode — Startup mode can be exited at any time by simply holding down the
On/Off button on the lower interface panel until the ventilator powers down.
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Functional Testing in Startup Mode

The Button Test and Circuit Test are performed while the ventilator is in the Startup mode.

Startup Menus ff======

Vent Check Same Patient

* Patient ID
* Language New Patient
* Units -
* Button Test -
* Circuit Test = = {Vent Check
* Reset

* Floz2 Sensor
* About

L

A\ WARNING

Improperly Functioning Ventilator or Attached Accessories - Operating a ventilator that
does not appear to be functioning properly may be hazardous to both patient and operator. If
the ventilator or any attached accessory is damaged, fails any tests or malfunctions in any
way, immediately discontinue use and contact Vyaire or a service technician certified by
Vyaire.

Silence/Reset

1) To perform testing in Startup mode, prepare and turn the ventilator on as
previously described in this chapter and Same Patient is displayed in the
display window on the front panel.

e See Test Preparation and Power On Self Tests (POST) in Startup
Mode in this chapter for detailed information

Same Patient

Select Exit

2) Rotate the Scroll knob on the lower interface panel until Vent Check is
displayed. Push the Select button and reset the Remove Patient alarm (!!! Remove
Ptnt) by pushing the Silence/Reset button twice. The ventilator enters the Vent Check

menus and Patient ID is displayed.
Patient ID |

Vent Check
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Button Test

The Button Test checks the functioning of the mechanical controls (buttons and knob) on the
ventilator’s front and lower interface panels.

To Perform the Button Test: i

1) When Patient ID is displayed, rotate the Scroll knob on the lower
interface panel until Button Test is displayed and push the Select \»‘ &
button. Select is momentarily displayed (while the Select button is being -=-
pushed), followed by None Pressed when the Select button is
released. m

Select

2) Test the control buttons and the Scroll knob on the front and lower interface panels by
pushing each button (except the Exit button), one at a time and rotating the Scroll knob,
left and right. As each button is pushed or knob rotated, verify that the corresponding
name of the control pushed/rotated replaces the displayed None Pressed message and
matches the name of the control, as shown in the following table.

NOTE

During the Button Test the normal function of each button on the front and lower interface
panels are suspended, except as follows:

Pushing the Exit button will cause the ventilator to exit the Button Test

During testing, the Silence/Reset button retains its functionality and will continue to
silence/reset alarms when pushed

When testing the On/Off button, briefly push the button and an On/Off message replaces
the displayed None Pressed message. However, pushing and holding the On/Off button
for more than three (3) seconds will cause the ventilator to exit the Button Test and power

off

Control Button

Name Displayed

Select

Select

Breath Rate

Breath Rate

Insp. Time

Insp. Time

Tidal Volume

Tidal Volume

Pres. Control

Pres. Control

Pres. Support

Pres. Support

PEEP

PEEP

Breath Mode

Breath Mode

Breath Type

Breath Type

(07

02 %

Sensitivity

Sensitivity

Low Pk. Pres.

Low Pres
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Control Button

Name Displayed

High Pres. Limit High Pres
Low FIO2 Low Fio2
Low Min. Vol. Low Min Vol
SpO2 High Alarm High SpO-
SpO:2 Low Alarm Low SpO;
Pulse Rate High Alarm High Pulse
Pulse Rate Low Alarm Low Pulse
On/Off On/Off
Check ﬂ Display Chk
Check ] Battery Chk

Scroll (knob rotated to the right)

Rotate Right

Scroll (knob rotated to the left)

Rotate Left

Control Lock

Control Lock

Manual Breath

Manual Brth

Maneuvers

Maneuvers

Silence/Reset

Silence

When all controls have been pushed/rotated (except the Exit button) and the corresponding
name has been verified as being correctly displayed, the Button Test has been successfully
completed.

3) To exit the Button Test, push the Exit button and Circuit Test is
displayed.
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Circuit Test

The Circuit Test measures the air flow across the patient circuit Flow Sensors, checks the airway
circuit for leaks and checks the ventilator’s Safety Valve for over-pressure relief.

A WARNING

Patient Breathing Circuit — The patient circuit must be tested for leaks (Circuit Test) before
it is used for the first time and after any changes have been made to the configuration of the
circuit. Harm to the patient or ineffective ventilation may result from failure to detect and
correct leaks in the patient breathing circuit before connection to a patient.

To Perform the Circuit Test:

1) Attach the assembled patient circuit to be tested to the ventilator. If the patient circuit has
not been previously assembled and attached to the ventilator, see Test Preparation,
Power On Self Tests (POST) in Startup Mode and Functional Testing in Startup Mode
earlier in this chapter for detailed instructions before proceeding.

Scroll_/
2) When Patient ID is displayed, rotate the Scroll knob on the lower
interface panel until Circuit Test is displayed and push the Select button.
e Waiting xx (xx is a numeric count-down from 60 seconds) is \‘ ,{

displayed when the ventilator transducers have not yet warmed up
after power up, followed by displaying Remove Ptnt
oR X XN

e Remove Ptnt is initially displayed

3) When Remove Ptnt is displayed, push the Select button and the
ventilator increases and displays the flow (Flow XX.X Ipm) through the Select
patient circuit.

NOTE

Do not block the patient connection port of the patient circuit Wye, or of any accessory
connected to the Wye (such as a filter, inline suction catheter, etc.) at this point in the test.
Flow across the sensors must be unimpeded to establish the flow measurement.

A WARNING

Failed Auto Zero - If the ventilator transducers fail to “auto zero” at the beginning of the
Circuit Test, a Hardware Fault alarm (HW Fault) will be displayed and the test will be
stopped. To avoid possible harm to the patient, do not use the ventilator and contact Vyaire
or a service technician certified by Vyaire.
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Observe and follow the on screen instructions.
e Unblock Wye is displayed if the flow is less than 7 Ipm
o Failed Flow is displayed if the flow is not 7 — 13 Ipm for more than 15 seconds

e Occlude Wye is displayed when an acceptable flow has been maintained
continuously for 3 seconds

4) When Occlude Wye is displayed, occlude the patient circuit at the patient end (patient
connection port of the Elbow on the patient circuit Wye, filter or other attached
accessory). The ventilator will maintain pressure in the circuit at 60 cmH20 and display
the delivered flow from the inspiratory port. Continue to keep the patient circuit end
occluded through this step and the next step.

o Failed Flow is displayed and the ventilator stops the test if the acceptance
criteria (flow 0 — 0.9 Ipm for 3 seconds) is not met within 15 seconds

5) When an acceptable rate of flow (or no flow) has been maintained for 3 seconds, the
ventilator will reduce flow and open the safety valve. Continue to keep the circuit
occluded until Passed or Failed is displayed.

A measured drop in pressure should occur when the safety valve opens, indicating that
the valve is functioning correctly and relieving pressure in the circuit.

o Failed Flow is displayed and the ventilator stops the test if the acceptance
criteria (flow does not increase by more than 1 Ipm for 2 seconds) is not met
within 15 seconds

o Failed SV is displayed if the pressure does not drop
e Passed is displayed when the measured values are within acceptable limits

When Passed is displayed, the Circuit Test has been successfully completed.

A\ WARNING

Circuit Test Failure — To avoid possible harm to the patient, do not use a system
(ventilator/patient circuit) which fails the Circuit Test. See Chapter 13 - Troubleshooting

6) To repeat the Circuit Test, proceed as follows, otherwise skip to the next
step:

e Push the Exit button and Circuit Test is displayed

e Push the Select button twice to display Remove Ptnt and
restart the Circuit Test

7) To prepare for testing in a normal ventilation mode, exit Vent Check
menus by repeatably pushing the Exit button until Same Patient is
displayed.
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Functional Testing in Normal Ventilation Mode

The Battery/Power Test, the Display/Alarm Test and the Alarm Response Tests are performed
while the ventilator is operating in a normal ventilation mode initiated using Presets’ values for
controls and alarm limits settings for a new patient.

Startup Menus

New Patient

* Patient ID
* Patient Size
* Adult
* Intubated
* NPPV

* Ventilate
* Pediatric
* Intubated
* NPPV

* Ventilate
* Infant
* Intubated
* NPPV

* Ventilate

* IPAP 16 cmH20
* EPAP 6 cmH20
* Rate 12 bpm

*IPAP 11 cmH20
* EPAP 6 cmH20
* Rate 15 bpm

* IPAP 8 cmH20
* EPAP 3 cmH20
* Rate 20 bpm

Same Patient

New Patient

Vent Check

bt cecacecacoe=y

A

NOTE

Always perform the Button Test and the Circuit Test in Startup mode to verify controls and
circuit integrity before performing Functional Testing in normal ventilation mode.

A WARNING

Improperly Functioning Ventilator or Attached Accessories - Operating a ventilator that
does not appear to be functioning properly may be hazardous to both patient and operator. If
the ventilator or any attached accessory is damaged, fails any tests or malfunctions in any
way, immediately discontinue use and contact Vyaire or a service technician certified by

Vyaire.

" Presets — Automatically set ventilation control and alarm limit values initially clinically appropriate for the patient size and
patient circuit type selected by the operator during ventilator setup for a New Patient.
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1) To perform testing in a normal ventilation mode, prepare and turn the ventilator on as
previously described in this chapter and Same Patient is displayed in the display window
on the front panel.

e See Test Preparation and Power On Self Tests (POST) in Startup Mode in this
chapter for detailed information

Same Patient Seroll

Select Exit

2) Rotate the Scroll knob on the lower interface panel until New Patient is W o
displayed, push the Select button and Patient ID is displayed. Sea”

Rotate the Scroll knob again, Patient Size is displayed, push the Select
button and Adult is displayed. m

3) When Adult is displayed, push the Select button and Intubated is
displayed. Push the Select button once again to:

e Clear existing Patient ID, Trend data® and Maneuvers history

¢ Accept the New Patient settings and begin normal ventilation using Presets
controls and alarm limits values initially appropriate for the Patient Size and
patient circuit type selected

See Presets Values for Ventilation Controls and Presets Values for Alarm
Configurations/Limits in Chapter 3 — Using the Ventilator for additional
information.

NOTE

The Presets O, control value is 40% and during Functional Testing in a normal ventilation
mode, oxygen is not connected to the ventilator until midway through the Alarm Response
Tests. Consequently, a Low O, Pres alarm is generated and must be reset in order to
proceed when the ventilator begins normal ventilation.

To Reset the Low O2 Pres Alarm:

' Low O2 Pres

Select

Silence/Reset

1) When!! Low O; Pres is displayed, push the Silence/Reset button twice
on the lower interface panel to reset the alarm (temporarily silence the
sounder and clear the alarm message).

8 Trend data stored by the Revel ventilator can be displayed on a PTM™ Graphics Monitor when the ventilator is docked to a
PTV® Series Docking Station with an attached PTM™ Graphics Monitor.
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2) Push the O3 control button on the front panel to select it, and rotate the
Scroll knob on the lower interface panel to change the setting to 21
(%).

Push the O control button once again to confirm the new setting.

3) Observe the front panel display window for any/all alarm messages displayed (e.g. text
preceded by !, Il or Il):
o If any alarm messages are displayed, take action as necessary to resolve all
alarm conditions before proceeding. See Chapter 8 - Ventilator Alarms and
Chapter 13 - Troubleshooting for additional information and recommended action

e |If scrolling monitored data (VE, MAP, PIP, etc.) is displayed (i.e. no alarm
messages), the ventilator is now in a normal ventilation mode and ready for
Functional Testing

2-26 Operator's Manual -ReVel Ventilator, LED Panel Interface 33869-001 Version A (2020-01)



Chapter 2 - Installation and Setup

Battery/Power Test

To verify the status of the ventilator’s batteries and external power supplies; Chock

1) Push and hold the Battery/Power Check button on the lower interface
panel (pushing this button does not interfere with ventilation).

The ventilator displays a message for each of the four possible sources of power
(scrolled in the display window at the top of the front panel), indicating their detection and
current status®. See Battery/Power in Chapter 5 — Controls for a detailed list of messages
possibly displayed.

2) Verify that the displayed status message for each power source is consistent with the
power source actually attached to the ventilator, e.g.;

¢ If a properly functioning AC Adapter is attached to a valid source of power and
the ventilator, the External DC Power status message displayed should be Ext
OK. Conversely, if the ventilator is instead powered from a Docking Station, Ext
Removed should be displayed

If any fault message (xxxxx Fault) or Batt 50% (or less) is displayed, it is an indication that the
displayed source of power (Batt, Ext, Dock or T-Bat) has been detected, is not adequate to
power the ventilator and is a test failure for either the accessory and/or the ventilator.

o Replace Removable Battery Packs that have failed to charge to more than 50%
remaining capacity when fully charged and correct any/all fault conditions prior to using
the ventilator (see Chapter 13 - Troubleshooting for additional information).

9 Refer to Power Status LEDs in Chapter 6 - Displays and Indicators for additional information concerning the status of various
sources of power.
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Display/Alarm Test

A\ WARNING

Check Alarms — Alarm function should be tested periodically to ensure proper operation (see
Maintenance Schedule in Chapter 11 — Maintenance and Cleaning, and Display/Alarm Test
in Chapter 2- Installation and Setup for detailed instructions). If any alarm malfunctions,
contact Vyaire or a service technician certified by Vyaire. Failure to immediately identify and
correct alarm situations may result in serious patient injury or death.

To verify the status of the ventilator's LED displays, indicators and audible alarm without

interfering with the ventilator operation:

1) Push the Display/Alarm Check button on the lower interface panel.

2) Verify that all front panel window displays and all lower interface panel indicator LEDs
fully illuminate in the colors as indicated in the table below, the sound system generates
two audible tones of similar volume followed by a High Priority Alarm Signal'® that sounds
at the set alarm volume, and no “Fault” messages are displayed.

Panel LED Color
Front Panel:

e Airway Pressure Manometer LEDs!! Amber

e Signal Strength Display LEDs?? Amber

e All other LED indicators and displays

Red or Green

Lower Interface Panel:

e All Power Status indicator LEDs13
e External Power

Battery Pack

Transition Bat.

Battery Charger

Amber

e All other indicator LEDs

Red or Green

3) If any indicator LED, display window LED (includes all LED segments within the window)
fails to fully illuminate, or illuminates in a color other than as specified above, it is a test

failure.

Any test failure must be corrected prior to using the ventilator (see Chapter 13 -

Troubleshooting for additional information).

10 Refer to Sound Types, Patterns and Volumes in Chapter 8 - Ventilator Alarms for additional information.

11 Refer to Airway Pressure Manometer in Chapter 6 - Displays and Indicators for additional information.

12 Refer to Oximetry Signal Strength Display in Chapter 6 - Displays and Indicators for additional information.

13 Refer to Power Status LEDs in Chapter 6 - Displays and Indicators for additional information.
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Alarm Response Tests

These tests verify the proper functioning of the ventilator and its alarms. To perform the Alarm
Response Tests, a Test Lung must be attached to the patient circuit. See Additional Preparation
Required for Alarm Response Tests: earlier in this chapter for detailed instructions.

Ventilator Settings and Procedure

Requirement

A) Refer to Chapter 3 - Using the Ventilator
and Chapter 8 - Ventilator Alarms to
configure the ventilator settings as follows:

Breath Mode: AIC
Breath Type: Volume
Breath Rate: 12 bpm
Tidal Volume: 500 ml
Insp. Time: 1.0 sec
Pres. Support: “ -“ cmH20
Oq: 21 %
Sensitivity: 3lpm
Low PEEP Alarm: “- - (off)
PEEP: 0 cmH20
High Pres. Limit: 100 cmH20
Low Pk. Pres.: 5 cmH20
Low Min. Vol: 10L

Do not attach an oxygen supply to the
ventilator at this time.

Run the equipment for at least two minutes.

No alarms activate
Selected Monitors should read as follows:

Vte: Vte 383 to 633 ml
I:E Ratio: I:E 1:3.8t0 1:4.2
Breath Rate: f12 bpm
VE: VE4.6t07.6L

Lower Interface Panel LED Status:

External Power: Green
Battery Pack: Off
Transition Batt.: Off

B) Setthe Oz control to 22%.

Low O; Pres alarm activates

C) Return the O3 control to 21% and reset the
alarm.
Set the Low Min. Vol. alarm to 10 L.

Low Min Vol alarm activates

D) Returnthe Low Min. Vol. alarm to 1.0 and
reset the alarm.
Set the Low Pk. Pres. alarm to 10 cmHz20

above the Peak Inspiratory Pressure (PIP).

Low Peak Pres alarm activates

E) Returnthe Low Pk. Pres. alarm to 5 and
reset the alarm.
Set the High Pres. Limit alarm to 10
cmH:z0 below the Peak Inspiratory
Pressure (PIP) displayed.

High Pres alarm activates

F) Return the High Pres. Limit alarm to 100
and reset the alarm.

G) Connect 40 to 88 PSI oxygen to the unit
and set the O, control to 60%.
Connect and enable an Fi0z2 Sensor (see
Chapter 2 - FIO2 Sensor for information)
and set the Low Fl0, Alarm to 54 % or
connect an external oxygen monitor to the
patient circuit.

No alarms activate

Flo2 monitor or external oxygen monitor should
read: 55 to 65% O +/- the tolerances of the
external oxygen monitor.
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Ventilator Settings and Procedure

Requirement

H) Return the Oz control to 21%, disable and
disconnect the FIO2 Sensor (see Chapter 2 -
FIO2 Sensor for information) or external
oxygen monitor. Disconnect the High
Pressure Sense Line (lower connection) from
the ventilator.

Pat Circuit alarm activates on the next breath.

I)  Reconnect the High Pressure Sense Line
and reset the alarm.
Disconnect the Low Pressure Sense Line
(upper connection) from the ventilator.

Pat Circuit alarm activates on the next breath.

J) Reconnect the Low Pressure Sense Line and
reset the alarm.

K) Change the ventilator settings as follows:

Breath Type: Pressure
Pres. Control: 40 cmH20
High PEEP Alarm: 25 cmH20
PEEP: 20 cmH20
Rise Time: 4

No alarms activate

Selected Monitors should read as follows:
PIP: PIP 54 to 66 cmH20
PEEP: PEEP 18 to 22 cmH,0

L) Disconnect the external power source from
the ventilator.

ExtPwr Lost alarm activates.

If disconnected from a Docking Station, a
Dock Discon alarm is also activated.

Lower Interface Panel LED Status:

External Power: Off
Battery Pack: Green
Transition Batt.: Off

Battery Charger: Off or flashing amber
Ventilator continues to operate

M) Reset the alarm(s) and remove the
Removable Battery Pack from the
ventilator for one minute.

Insert Batt then T-Batt Use alarms display
Lower Interface Panel LED Status:
External Power: Off
Battery Pack: Flashing red
Transition Batt.: Green
Battery Charger: Off
Ventilator continues to operate

N) Reinsert the Removable Battery Pack,
reconnect the external power source, and
reset all alarms.

No alarms activate
Lower Interface Panel LED Status:

External Power: Green
Battery Pack: Off
Transition Batt.: Off

Battery Charger: Off, green, amber,
or flashing amber

Ventilator continues to operate

O) Turn off the ventilator by pushing and holding
the On/Off button. Observe the ventilator for
at least 15 seconds then reset the alarm.

Testing is now complete.

Saving Config is momentarily displayed.

The Vent Inop alarm sounds for the full 15-
seconds
The Vent Inop LED flashes for the full 15-seconds
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Ventilator Testing Worksheet

Perform the testing procedures starting on page 2-17 and record each test result on this worksheet.

SERIAL NUMBER:

DATE:

CONDUCTED BY:

Tests:

MEAS.

TEST DESCRIPTION VALUE

REQUIREMENT

PASS
| FAIL

Functional Testing in Startup Mode:

Power On Self Tests

The ventilator:

(POST)

Powers up

Performs POST

Displays model name or p/n, then Same Patient

Button Test

Correct messages for each control displayed:

Circuit Test

Passed is displayed

Functional Testing in Normal Ventilation

Mode:

Battery/Power Tests
Push & hold Battery/Power Check button.

Displayed messages are consistent with ventilator/power

accessories configuration and no “Fault” messages displayed.

Batt __ _ % (Removable Battery Pack)
Ext _ _ _ (External DC Power)

Dock _ _ _ (Docking Station Power)
T-Bat _ _ _ (Transition Battery)

Display/Alarm Tests
Push Battery/Power Check button.

sounds, and no “Fault” messages are displayed

Display / LEDs illuminate as specified, audible alarm system

Front Panel

Lower Interface Panel

Two audible tones & High Priority Alarm signal

Alarm Response Tests

Control values set as specified, and no alarms activated

Configure ventilator settings:

Selected Monitors should read as follows:

Breath Mode: AlC

Breath Type: Volume Vte: Vte 383 to 633 ml
Breath Rate: 12 )

Tidal Volume: 500 I:E Ratio: l.E 1:3.8t0 1:4.2
Insp. Time: 1 Breath Rate: f12 bpm
grfs' Support: '2'1 VE: VE 4.6107.6L
Sensitivity: 3 Lower Interface Panel LED Status:

:;%Vé;:EEP Alarm: ) 0 External Power: Green
High Pres. Limit: 100 Battery Pack: Off
Low Pk. Pres. 5

Low Min Vol: 1 Transition Batt.: Off

Set the O, control to 22%.

Low O, Pres alarm activates

Return O, to 21% and reset the alarm.
Set the Low Min. Vol. alarm to 10 L.

Low Min Vol alarm activates

Return the Low Min. Vol. alarm to 1.0 and
reset the alarm.

Set the Low Pk. Pres. alarm to 10 cmH,0
above Peak Inspiratory Pressure (PIP).

Low PeakPres alarm activates
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MEAS.
TEST DESCRIPTION VALUE REQUIREMENT

PASS
/ FAIL

Return the Low Pk. Pres. alarm to 5 and
reset the alarm. Set the High Pres. Limit High Pres alarm activates
alarm to 10 cmH,0 below the PIP displayed.

Return the High Pres. Limit alarm to 100 and
reset the alarm.

Connect 40 to 88 PSI O, to the unit and set No alarms activate

the O, control to 60. Connect and enable an .

Fio, Sensor and set the Low Fio, Alarm to F10, Sensor or external oxygen monitor reads:

54% or connect an external O, monitor to the 55 to 65% O, +/- the tolerances of the external oxygen

patient circuit. monitor.

Return the O; control to 21%, disable and
disconnect the Fio, Sensor or external oxygen
monitor. Disconnect the High Pressure Sense
Line from the ventilator.

Reconnect Sense Line and reset the alarm.

Pat Circuit alarm activates on the next breath

Disconnect the Low Pressure Sense line from
the ventilator.

Reconnect Sense Line and reset the alarm.

Pat Circuit alarm activates on the next breath

Change ventilator settings as follows: No alarms activate
Breath Type: Pressure Selected Monitors should read as follows:
Pres. Control: 40
High PEEP Alarm: 25 PIP: PIP 54 to 66 cmH,0
PEEP: 20 -
Rise Time: 4 PEEP: PEEP 18 to 22 cmH,0

Ext Pwr Lost alarm activates.
Dock Discon alarm also activates if disconnected from a
Docking Station.

Disconnect external power source.

Lower Interface Panel LED Status:

External Power: Off
Battery Pack: Green
Transition Batt.: Off
Battery Charger: Off or flashing Amber

Ventilator continues to operate

Reset alarm(s) and take out Removable Insert Batt then T-Batt Use alarms display

Battery Pack for one (1) minute. Lower Interface Panel LED Status:

External Power: Off
Battery Pack: Flashing Red
Transition Batt.: Green
Battery Charger: Off

Ventilator continues to operate

Insert Removable Battery Pack, connect No alarms activate

external power source and reset all alarms.
P Lower Interface Panel LED Status:

External Power: Green
Battery Pack: Off
Transition Batt.: Off
Battery Charger: Off, green, amber,

or flashing amber

Ventilator continues to operate

Turn the ventilator off. Observe the ventilator Saving Config is momentarily displayed.

for at least 15 seconds and reset alarm. Vent Inop audible alarm sounds for the full 15-seconds

Vent Inop LED flashes for the full 15-seconds
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Chapter 3- USING THE VENTILATOR

User Interface(s)

This section describes the three main user interfaces utilized by the ReVel ventilator:

Lower Interface Panel
Push Buttons

Used to power the ventilator on or off, silence/reset audible alarms,
check/test displays, alarms and power, or initiate specific procedures
Or maneuvers.

Lower Interface Panel

Used to change selected feature configurations, ventilation control or

Scroll Knob alarm limit values, and scroll through monitored data, Startup and
Extended Features menus.
Front Panel Used to select and confirm most ventilation control and alarm limit

Push Buttons

values and Startup and Extended Features menus.

The Lower Interface Panel

For detailed descriptions of each individual control’s function and complete instructions for their
use, see Lower Interface Panel in Chapter 5 - Controls.

Control Lock Button — Maneuvers Button

Onl

On/Off

Button
Display/Alarm %

Check Button

Battery/Power Scroll Manual Breath

O Battery Charger|

Chock OExteal Power @ Cor rolLock -uvors Lower
O Battery Pack
OoTrasiton Bat O Interface

nual Breath Panel
(O Vent Inop

SllencelReset
Button

Check Button Knob Button
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Chapter 3 - Using the Ventilator

The Front Panel

The front panel consists of five main areas:
e Airway Pressure Manometer
o Display Window (with associated Select and Exit buttons)
e Controls Panel
e Alarms Panel
e Pulse Oximeter Panel

— ~ .
Airway Pressure ‘cmH20) Alrway
‘ — Pressure
-6 0 10 20 30 40 50 60 70 80 90+ M anometer
Display
Window
Select .
Select Exit
Button Button
P
Breath Rate ) Insp. Time
Controls
Breath Mode — Panel
Front 0 Volume
Panel ] O Pressure
OPRVC
Low Pk. Pres. High Pres. Limit
1
L/ Alarms
. Panel
Sp02 Pulse Rate Signal
High Alarm Strength
o Pulse
(%) (Beats / Min) — Oximeter
Low Alarm Low él]arm Panel
Puise Oximeter On/Off
L

For detailed descriptions of each individual display, control and alarm function, see:
e Airway Pressure Manometer and Display Window in Chapter 6 — Displays and Indicators

e Front Panel, Display Window, Front Panel, Controls, Front Panel, Alarms and Front
Panel, Pulse Oximeter in Chapter 5 — Controls
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Chapter 3 — Using the Ventilator

Front Panel Ventilation and Alarm Controls

There are three main types of ventilation and alarm controls on the ReVel front and lower
interface panels:

e Adjustable Controls
e Push Buttons
e Scroll Knob

Adjustable Controls

Ventilation and alarm controls that have segmented LED front panel displays, or LED indicators
with an associated push button. The ventilation settings and alarm values displayed or
modes/functions indicated can be modified within a preset range.

Breath Rate <_Control - Breath Mode
Seven segment LED name . llluminated LEDs indicate
window with G~ [~ set mode/function
displayed set value O SIMV
Push — LED Indicators
button '
Push Buttons Control
. . . . name
Momentary push buttons (with or without associated displays or LED Maneuvers Y<—!
indicators) used to select and confirm settings and options, or initiate a O -«—LED
pre-determined function. T
Push
button
Scroll Knob i
A rotary encoder knob on the lower interface panel used to change the settings of
selected adjustable controls, or scroll through various configuration menus
displayed in the front panel display window.
Y
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Chapter 3 - Using the Ventilator

Display Characteristics

Bright, Dim and Blank Segmented LED Control Displays

Variable control segmented LED displays can be illuminated at normal or dimmed intensity, or
may be blank (extinguished).

An LED display is illuminated at normal intensity:

e When itis active in the current ventilation mode. Dimmed displays are not active in
the current mode

e When itis selected for change. All other displays will be dimmed

An LED display illumination is dimmed:
¢ When another control is selected for change
e When it is not active in the current ventilation mode

A\ WARNING

Apnea Backup Controls - Be sure to set any controls used in Apnea Backup ventilation to
appropriate values for your patient. Even though the associated displays are dimmed during
normal ventilation, they will be used if Apnea should occur.

An LED display is blank:
e To conserve battery power when operating on the Transition Battery (to turn the
displays back on, push any button or rotate the Scroll knob)
¢ When a control feature is not available, such as during ventilator checkout tests

e When the sensor for an installed option, such as SpOz, is not connected to, or
communicating with the ventilator

Flashing LEDs

LED displays/indicators associated with adjustable controls may display solid or flashing. A
flashing display/indicator means one of the following things:

e |If a control’'s segmented LED display is flashing, you have reached the upper or lower
limit for the control, or a special condition such as the time termination of a Pressure
Support breath has occurred. Control limiting is discussed in this section, for Time
Termination see Chapter 5 - Controls

e |If a control’'s LED indicator is flashing, it indicates that the control has been selected
within the last 15 seconds and the indicated mode or function (changed or not) has not
yet been confirmed

e Ifthe Control Lock LED indicator is flashing, the ventilator’s controls are locked and the
On/Off, or a ventilation or alarm control button has been pushed within the last 5
seconds. For more information, see Chapter 5 - Controls

o [Ifan alarm’s segmented LED display is flashing, it indicates that an alarm has occurred
or is occurring. See Chapter 8 - Ventilator Alarms for more information
Dashes Displayed

When dashes (“- -”) are displayed in a control’'s segmented LED display, it's an indication that
the associated control or alarm is turned off.

34 Operator's Manual -ReVel Ventilator, LED Panel Interface 33869-001 Version A (2020-01)



Chapter 3 — Using the Ventilator

Setting Adjustable Front Panel Ventilation Controls
and Alarm Limits

Most of the ventilators’ front panel adjustable ventilation and alarm limit controls use a simple
three step method of “Select, Change and Confirm” to set configuration values.

Breath Rate Breath Mode

Select Select the active control to be changed by pushing its
associated control push button.

e Controls with segmented LED displays — The
displays remain at full intensity and all other
active control displays are dimmed

or

e Controls with LED indicators — The LED
indicator begins flashing

Ch ange Change the displayed value or indicator illuminated by rotating
the Scroll knob on the lower interface panel.

Confirm  cConfirm the change by pushing the associated control
push button again. Breath Rate Breath Mode

e Controls with segmented LED displays — All
other active control displays return to their full
intensity and the ventilator accepts the new
setting

or

e Controls with LED indicators — The LED
indicator stops flashing and the ventilator
accepts the new setting

NOTE

If a selection of, or change to a control is not confirmed within 15 seconds, it automatically
returns to the active state and the value, mode, or function (if changed) returns to the original
value, mode, or function, unchanged.

Pushing a control button while another control is already selected de-selects the previous
control without changing its value, mode, or function. You must confirm a change, by pushing
the associated control button a second time, before the ventilator accepts a new value, mode,
or function.
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Chapter 3 - Using the Ventilator

Automatic or Manual Data Display Scrolling

Monitored data displays may be automatically or manually scrolled in the front panel display
window during normal ventilation modes. When automatically scrolled, each value is displayed for
three seconds and is updated in real time.

Dot Matrix LED Display Window
]

Displayed
Information
Select Exit
Button — Button

1) To pause automatic scrolling of displayed data, push the Select control m
button and scrolling will halt on the data currently displayed.

y

2) To cycle through data manually from a halted scan, rotate the Scroll knob
on the lower interface panel to increment the display.

Y—"7

-

NOTE

You cannot manually scroll through monitored data while in the Extended Features menus.

3) Push the Exit control button to resume auto-scrolling in normal Exit
ventilation mode.

For additional information concerning monitored data displayed, see Chapter 7 - Monitored Data.
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Chapter 3 — Using the Ventilator

Navigating Startup and Extended Features Menus

When displayed in the front panel display window, Startup and Extended Features menus provide
access to controls, monitors, features and options that do not have dedicated front panel controls

or displays.

e For additional information concerning these menus, see Startup Mode and Menus later in
this chapter and Extended Features Menus in Chapter 10 — Extended Features.

Startup Menus Extended Features Menus [ = = = =
v |
—ee e e e en e e e o
!
V V SBT |
Same Patient New Patient Vent Check * SBT Start Standby? e - ]
* Intubated * Patient ID * Patient ID * S8BT Cancel * Confirm? 1
*NPPV * Patient Size * Language * SBT Pres.Sup -
* Adult * Units 231 EEEE’EP i e 0 ”
" * i .
. w;u:\?ted . gpttop Test fepT 1o PEED ' Nebulizer
ircuit Test : - - * Neb Start
* IPAP 16 cmH20 * Reset SBT O: * Neb Cancel 1€ -1
* EPAP 6 cmH20 * Flo2 Sensor * SBT Time * Neb Duration i
* Rate 12 bpm * About * SBT Hi f/vt * Neb Sync
* \entilate * SBT Low f/Vt ]
* Pediatric * SBT High f § o _iien simiies avies iy
* Intubated #SB] Low ¢ | Vent Control 1
g .2 by TR ' * Rise Time '
* IPAP 11 cmH0 * Flow T
* EPAP 6 cmH20 ! i e |
: Time Term
* Rate 15 bpm Alarm Config ! *BC Flow Term: ] <€ - |
* Ventilate * Alarm Volume ] * Bias Flow ]
* Infant * Batt Tone ] * Leak Comp 1
* Intubated *Apnea Int ' * Pres Trigger i
* NPPV * HP Delay L -
* IPAP 8 cmH.0 *\// BR Delay |
* EPAP 3 cmH20 * PEEP Delay ” ]
* Rate 20 bpm * LPP Alarm Vent Config '
* Ventilate * Safety Valve * Dim After
* High PEEP * Local Time !
* Low PEEP * Local Date |
* High f * Date Format <€ bt |
* O2 Flush % 1
* Oz Flush Dur
Option Cnfg < - * Ctrl Unlock !
* Pulse Ox ] * Oz Cyl Dur ]
* Fioz Sensor [ e g gy B |
Service :
* Event Trace i
* Ext Monitors 1€ -
* Usage
* About
NOTE

controls are

locked.

Startup menus are only displayed and accessed when the ventilator is initially turned on and
the ventilator is in Startup mode.

Extended Features menus are only displayed and accessed while the ventilator is in a normal
ventilation mode. Extended Features menus cannot be accessed when the front panel
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Chapter 3 - Using the Ventilator

To Enter and View Startup Menus

P
To enter Startup menus while the ventilator is in Startup mode, rotate the Scroll
knob on the lower interface panel until the desired menu is displayed (e.g. Same

Patient, New Patient or Vent Check) and push the Select control button. "\ ,4
e To view the next menu item, rotate the Scroll knob clockwise

e To view the previous menu item, rotate the Scroll knob m
counterclockwise

To Access, Enter and View Extended Features Menus

Select

1) To access Extended Features menus while the ventilator is in a normal
ventilation mode, push and hold the Select control button for three seconds.

SBT, Nebulizer, Alarm Config, Vent Control, Vent Config, Option Cnfg,
or Service) and push the Select control button. W

e To view the next menu item, rotate the Scroll knob clockwise Seeo”

e To view the previous menu item, rotate the Scroll knob
counterclockwise

%@D
2) To enter a displayed Extended Features menu, rotate the Scroll knob on the
lower interface panel until the desired menu is displayed (e.g. Standby,
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Chapter 3 — Using the Ventilator

To Select, Change and Set Startup or Extended Features
Control Values and Feature Configurations

1) To select an Extended Features displayed control value or feature
configuration, push the Select control button.

2) To change the control value or feature configuration of a selected menu item,
rotate the Scroll knob until the desired value or feature configuration is
displayed and push the Select control button. The new value or configuration
is accepted and the previous menu item is displayed.

To Exit Startup or Extended Features Menus

Startup Menus

To exit a selected Startup menu once entered, push the Exit button
(repeatedly, as necessary) until the desired previous menu or Same Patient is
displayed.

Extended Features Menus

To exit a selected Extended Features menu once entered, push the Exit button
(repeatedly, as necessary) until the desired previous menu is displayed, or
auto-scrolling of monitored data is resumed.

NOTE

You can select and configure a different menu item at any point during the exit sequence.
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Chapter 3 - Using the Ventilator

Starting the Ventilator

With the ventilator powered off, push the On/Off button on the lower interface
panel momentarily. The ventilator powers up, performs POST (Power On Self

Test), briefly displays ReVel followed by Same Patient.

Startup Mode and Menus

A\ WARNING

Startup Mode — The ventilator does not deliver gas to the patient while in Startup mode.

Startup Menus

=== === = = ===

A

\

Y

Same Patient
* Intubated
*NPPV

While in Startup mode, the ventilator inhibits the
normal delivery of gas and displays the Startup
menus.

The Startup menus are used to initiate Same
Patient or New Patient ventilation, enter/revise
Patient ID, set basic ventilator configurations,
perform specific functional testing, and access
ventilator component revision and software version
information.

To Exit Startup Mode

New Patient
* Patient ID
* Patient Size
* Adult
* Intubated
*NPPV
*|IPAP 16 cmH20
*EPAP 6 cmH20
* Rate 12 bpm
* Ventilate
* Pediatric
* Intubated
*NPPV
*IPAP 11 cmH20
* EPAP 6 cmH20
* Rate 15 bpm
* Ventilate
* Infant
* Intubated
*NPPV
* |PAP 8 cmH20
*EPAP 3 cmH20
* Rate 20 bpm
* Ventilate

Vent Check
* Patient ID

* Language

* Units

* Button Test
* Circuit Test
* Reset

* Flo2 Sensor
* About

Exit the startup mode by entering a normal ventilation mode via the Same Patient and New
Patient menus, or by turning the ventilator off by pushing and holding down the On/Off button on

the lower interface panel.
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Chapter 3 — Using the Ventilator

To View Patient ID

The Vent Check, Patient ID menu is used to view the current patient identification number (if any)
entered into the ventilator.

Startup Menus f====~-~- ]
]
]
Vent Check Same Patient l
* Patient ID '
* Language New Patient
* Units 1
* Button Test <€ 1
* Circuit Test - - Vent Check * ®
* Reset
* Fioz Sensor
* About

1) While in Startup mode, rotate the Scroll knob until Vent Check is displayed, push the Select
button and reset the Remove Patient alarm (!!! Remove Ptnt) by pushing the Silence/Reset
button twice. Patient ID is displayed.

2) Push the Select button and the last patient identification number entered is displayed.
e 12 dashes are displayed if a patient identification number has not been entered

To Set Language and Units

The Vent Check, Language and Units menus are used to set the language and units of measure
used and displayed by the ventilator. Changing these settings will have a universal affect on the
language and units of measure displayed.

Startup Menus fp====~-~- [

Vent Check Same Patient
* Patient ID
. Language New Patient
* Units i
* Button Test <€ '
* Circuit Test = ={VentCheck |-€-
* Reset
* Fl02 Sensor
* About

1) While in Startup mode, rotate the Scroll knob until Vent Check is displayed, push the Select
button and reset the Remove Patient alarm (!!! Remove Ptnt) by pushing the Silence/Reset
button twice. Patient ID is displayed.

2) Rotate the Scroll knob until the Language or Units menu is displayed (as desired), push the
Select button and the applicable current configuration setting for language (e.g. English4),
or the unit of measure (e.g. cmH.0 / PSI%¥) is displayed.

3) Rotate the Scroll knob until the desired language or unit of measure is displayed, push the
Select button, the change is accepted and the previous menu (Language or Units) is
displayed.

14 The Language menu options are presently fixed at English.
5 The Units menu options are presently fixed at cmH,O / PSI.
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To Perform Functional Testing (Button and Circuit Test)

To perform functional testing in Startup mode (Button or Circuit Test), see Functional Testing in
Startup Mode in Chapter 2 — Installation and Checkout for detailed instructions.
e See Maintenance Schedule.in Chapter 11 — Maintenance and Cleaning for
recommended periodic maintenance and testing schedules

To Reset to Default Values

The Vent Check, Reset menu is used to reset all adjustable controls, alarms and configuration
settings, with the exception of the Language, Units, Date/Time settings, Patient ID, and Fi02
calibration and Circuit Test results, to their original factory-set default values.

e See Factory Settings in Appendix C - Reference Information for a complete list of the
original factory-set configuration values

Startup Menus = =====

Vent Check Same Patient

* Patient ID
* Language New Patient
* Units <
* Button Test -
* Circuit Test = = | Vent Check
* Reset

* Flo2 Sensor
* About

LS

NOTE

Using the Reset menu/function can have a universal affect on the basic configuration of the
ventilator (e.g. ventilation mode used, ventilation controls and alarm limits settings, etc.).

1) While in Startup mode, rotate the Scroll knob until Vent Check is displayed, push the Select
button and reset the Remove Patient alarm (!!! Remove Ptnt) by pushing the Silence/Reset
button twice. Patient ID is displayed.

2) Rotate the Scroll knob until Reset is displayed, push the Select button and Confirm? is
displayed.

3) To confirm resetting the ventilator’s adjustable controls, alarms and configuration settings to

factory-set default values, push the Select button, ConfigReset is displayed and the settings
changes are accepted. Push the Exit button twice to display the Reset menu.

or

To cancel resetting the ventilator’s adjustable controls, alarms and configuration settings to
factory-set default values and exit the Confirm? menu option, push the Exit button and
Reset is displayed.

3-12 Operator's Manual -ReVel Ventilator, LED Panel Interface 33869-001 Version A (2020-01)



Chapter 3 — Using the Ventilator

FIO, Sensor Configuration and Calibration

The Vent Check, FI02 Sensor menus are used to enable or disable ventilator communication with
an Fi02 sensor, view the date of the last successful calibration, and calibrate the sensor.

e Contact Vyaire for oxygen sensor part numbers and pricing information. See Appendix A
- Contact Information for contact and ordering information

e To assemble the Fio2 Sensor Assembly and insert it into the patient circuit (after
calibration), see the Instructions for Use provided with the Fi02 Sensor assembly

Once setup, enabled and calibrated, communication with the Fio2 sensor may be
enabled/disabled during normal ventilation modes using the Extended Features menus.

e See FIO2 SENSOR in the Extended Features, Option Cnfg menus in Chapter 10 —
Extended Features for additional information

Startup Menus f======

Vent Check Same Patient
* Patient ID

* Language New Patient
* Units
* Button Test
* Circuit Test < : = 1 Vent Check
* Reset
* Flo2 Sensor
* Enbl / Dsbl
* Last Cal.
* Start Cal.
* About

LS

To Enable or Disable FIO2 Monitoring

1) While in Startup mode, rotate the Scroll knob until Vent Check is displayed, push the Select
button and reset the Remove Patient alarm (!!! Remove Ptnt) by pushing the Silence/Reset
button twice. Patient ID is displayed.

2) Rotate the Scroll knob until Fio, Sensor is displayed, push the Select button and Enbl /
Dsbl is displayed.

3) Push the Select button and either Enable or Disable is displayed. If necessary, rotate the
Scroll knob until the desired menu is displayed and push the Select button again. The
selected communication status is set and Enbl / Dsbl is displayed.

To View Last Successful FIO, Calibration

1) While in Startup mode, rotate the Scroll knob until Vent Check is displayed, push the Select
button and reset the Remove Patient alarm (!!! Remove Ptnt) by pushing the Silence/Reset
button twice. Patient ID is displayed.

2) Rotate the Scroll knob until FIo, Sensor is displayed, push the Select button and Enbl /
Dshbl is displayed.

3) Rotate the Scroll knob until Last Cal. is displayed, push the Select button and the date of
the last successful Fioz sensor calibration is displayed.

e | | __isdisplayed if no previous successful calibration data is available
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To Calibrate the FIO2 Sensor

The Vent Check, FIoz2 Sensor menus are used to perform a two-point (21% and 100% O3)
calibration of an attached F102 Sensor.

A WARNING

Calibration of Sensor - Accurate monitored Fio2 readings cannot be obtained unless the O2
Sensor has been enabled and properly calibrated to the ventilator. If a discrepancy is
observed between the Oz blender setting and the Fio2 monitor reading, recalibrate the Fio2
Sensor. If the discrepancy persists, contact Vyaire or a service technician certified by Vyaire
for assistance. See Chapter 13 - Troubleshooting for more information.

Off Patient Calibration - All sensor calibration is performed with the ventilator off the patient
and in the Startup mode of operation.

1) Assemble the reusable tee (P/N 13037-001), Fio2 cable assembly (P/N 13897-001), and
oxygen sensor (P/N 13036-001) to be calibrated.

e See the Instructions for Use (P/N 33879-001) provided with the Fio2 sensor
assembly for detailed instructions

2) Attach the Fl02 cable assembly to the ventilator.

e See To Connect the FIO2 Sensor in Chapter 2 — Installation and Setup for
detailed instructions

3) Attach a 6” to 24” length of patient circuit tubing between one end of the reusable tee and
a flow metered source of compressed air, set for a flow of 5 Ipm (range 3 to 10 Ipm).

4) Attach a 24” length of patient circuit tubing to the other end of the reusable tee.

Patient Circuit Tubing Tee Patient Circuit Tubing
(6” to 24”) (Reusable) (24”)
To Compressed Air

3 N
andt Flow Meter € == [T -3 =31 [IE3II

L
[==|-e Fi0,Sensor

To
Ventilator = —ﬂﬁr’ﬁf\ - F10,Cable Assembly

NOTE

e Calibration of the Oxygen Sensor should not be attempted until the sensor has reached
thermal equilibrium with the ambient room temperature. Depending on the temperature
variation the sensor may have recently been exposed to, this can take up to 2 hours.
Additionally, holding the sensor in your hand for more than a few minutes can affect the
temperature tracking which appears as a slow drift displayed by the ventilator.

o |f the Remove Ptnt alarm occurs during the Fio2 Sensor calibration, clear the alarm by
pushing the Silence/Reset button two times. The Fioz Sensor calibration is not interrupted
if the alarm occurs.
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5) Turn the ventilator on and enter the Startup mode, Vent Check menu, as previously
described, then rotate the Scroll knob until Fio; Sensor is displayed, push the Select
button and Enbl / Dsbl is displayed.

6) Push the Select button and either Enable or Disable is displayed. If necessary, rotate
the Scroll knob until Enable is displayed and push the Select button again.

e Communication with the Fiozsensor is enabled and Enbl / Dsbl is displayed

7) Rotate the Scroll knob until Start Cal. is displayed, push the Select button and Apply
21% O is displayed in the front panel display window.

Select Exit

Select
Button

Start Cal. Apply 21% O2

8) Expose the Fio2 Sensor to 21% O (compressed air source) for up to five (5) minutes
using a Flow Meter and apply 3 to 10 Ipm (nominal 5 Ipm) through the patient Circuit past
the Fl02 sensor until the displayed message changes to Apply 100% O, then push the
Select button.

NOTE

It is important to expose the sensor to 21% and 100% O without an increase in pressure.
Enclosing the sensor (for example in a bag) to apply the gas may increase pressure and
cause inaccuracies in the calibration.

While the ventilator is processing the data, the LED’s in the Airway Pressure Manometer
at the top of the front panel are fully illuminated (amber) and progress toward the 21%
data point is illuminated by green LED’s (left to right).

When completed, Apply 100% O; is displayed in the front panel display window.

Green LED’s Amber LED’s
[ ' 1 ' 1
Airway \ V'Y Airway Pressure (cmH2)
Pressure E,I]];I]]]]J]Il];l]]l[,lI[[lj]]]];ﬂ]]]J]]]];lI[[[;l]]]])
Manometer 6 0 10 20 30 40 50 60 70 80 90+

Extent of Progress
to Data Point(s)
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9) When Apply 100% O is displayed, disconnect the patient circuit tubing from the source
of compressed air and reattach it to a flow metered source of 100% oxygen (O2), also set

for a flow of 5 Ipm (range 3 to 10 Ipm).

Patient Circuit Tubing Tee Patient Circuit Tubing
(6” to 24”) (Reusable) (23”)
To O2 Source S
and Fiow Meter € == NI €~ 3T =€~ >= B0
-« Fl0,Sensor
Ven.tricl)ator S G YW \¢<— Fio, Cable Assembly

10) Turn the source of oxygen (Oz2) on, exposing the sensor to a 5 Ipm (range 3 to 10 Ipm) of
flow until the displayed message changes to Cal. passed or Cal. failed (this also, may
take up to five (5) minutes).

Again, while the ventilator is processing the data, progress toward the 100% data point is
displayed in the Airway Pressure Manometer.

11) When completed, either Cal. passed or Cal. failed is displayed in the front panel display
window.

Select

ngl;-assed_N‘CJ-m- Cal. failed

If Cal. passed is displayed, the most recent successful Fl102 Sensor calibration date is
updated to the current date, and the calibration process is complete.

or
If Cal. failed is displayed, calibration failed and must be performed again.

NOTE

When calibration fails, it is possible that the sensor is bad. Try calibrating another sensor with
the ventilator. If you are unable to calibrate the second sensor, contact Vyaire or a service
technician certified by Vyaire for assistance.

To ensure accurate FI02 measurements, the FIo2 Sensor must be calibrated to the ventilator
upon initial ventilation of a new patient and if FIo2 measurements become inaccurate based
on the O, ventilator setting.
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To View Ventilator, Component and Software Configuration
Information

The Vent Check, About menus are used to view specific information not accessible on the front
panel, including the ventilator model name, serial number, and hardware/software versions.

e The About menu and related sub-menus/information is also available during normal
ventilation via the Extended Features menus. See About in Chapter 10 — Extended
Features for detailed information

Startup Menus p====~-~- |

|

[

Vent Check Same Patient —:
* Patient ID i

* Language New Patient |——
<!

* Units
* Button Test
* Circuit Test
* Reset
* Floz2 Sensor
* About <€ <
* Model
* Serial Num
* Config Code
* Boot
*App
* Module Rev
* Module Ser
* Release

- = | Vent Check

1) While in Startup mode, rotate the Scroll knob until Vent Check is displayed, push the Select
button and reset the Remove Patient alarm (!!! Remove Ptnt) by pushing the Silence/Reset
button twice. Patient ID is displayed.

2) Rotate the Scroll knob until About is displayed, push the Select button and Model is
displayed.

3) Rotate the Scroll knob to view the available sub-menus, push the Select button to view the
related information of displayed menus and the Exit button to return to the previous menu(s).
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Normal Ventilation Modes

After turning the ventilator on and silencing/resetting the alarm (see Starting the Ventilator earlier
in this chapter for instructions), normal ventilation modes can be initiated using either the patient
ventilation settings that were in effect the last time the ventilator was powered down (Same
Patient), or ventilation controls and alarm configurations/limits automatically set to initial values
clinically appropriate for a new patient (New Patient).

e See Presets Values for Ventilation Controls and Presets Values for Alarm
Configurations/Limits later in this chapter for additional information

A WARNING

Review Adjustable Control and Alarm Settings Regularly - To avoid possible harm to the
patient, operators should review and adjust (if necessary) all user adjustable ventilation and
alarm control settings regularly to assure they are set at appropriate values for the patient.

To Initiate Normal Ventilation Modes Using Existing Settings

The Same Patient menus are used to initiate ventilation using the ventilation control and alarm
configurations/limits settings that were in effect the last time the ventilator was powered down.

Startup Menus

Same Patient

* Intubated
* NPPV

Same Patient

<€ -

New Patient

Vent Check

NOTE

previous patient settings.

When a ConfigReset alarm has been generated or an operator has utilized the Reset
control, all user adjustable settings (except Language, Units, Local Date, Local Time/Date
Format, Patient ID and Fio2 calibration, and Circuit Test results) are reset to the original
factory-set default values. Selecting the Same Patient button/option will not restore the
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1) While in Startup mode, rotate the Scroll knob until Same Patient is displayed, push the
Select button and Intubated is displayed.

2) To select an intubated type of patient circuit to patient interface and initiate ventilation,
push the Select button.

or

To select a non-invasive type of patient circuit to patient interface and initiate ventilation,
rotate the Scroll knob until NPPV is displayed and push the Select button.

NOTE

When the Same Patient menu is selected in Startup mode and;

e If the ventilator to patient interface selected is Intubated and the previous setting was
NPPV, the Breath Mode and Breath Type will be set to their last selected / preset
Intubated interface settings

o |If the ventilator to patient interface selected is NPPV and the previous setting was
Intubated, the Breath Mode will be set to CPAP+PS and the Breath Type will be set to
Pressure
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To Initiate Normal Ventilation Modes Using Presets Settings

The Presets?® feature allows operators to use the New Patient menus to enter a patient ID
number, set patient size and type of patient circuit to patient interface, and initiate ventilation
using ventilation controls and alarm configurations/limits automatically set to initial values
clinically appropriate for a new patient.

e See Presets Values for Ventilation Controls and Presets Values for Alarm
Configurations/Limits later in this chapter for additional information

Startup Menus ff======

New Patient Same Patient —:
* Patient ID '
* Patient Size - { New Patient |-
* Adult
* Intubated I
* NPPV Vent Check

* IPAP 16 cmH20
* EPAP 6 cmH20
* Rate 12 bpm
* Ventilate
* Pediatric
* Intubated
* NPPV
*IPAP 11 cmH20
* EPAP 6 cmH20
* Rate 15 bpm
* Ventilate
* Infant
* Intubated
* NPPV
* IPAP 8 cmH20
* EPAP 3 cmH20
* Rate 20 bpm
* Ventilate

A

16 presets — Automatically set ventilation control and alarm limit values initially clinically appropriate for the patient size and
patient circuit type selected by the operator during ventilator setup for a New Patient.
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To Enter a Patient Identification Number (optional)

The New Patient, Patient ID menu is used to enter an up to 12 character patient identification
number (if desired).

e To proceed to the next menu item without entering a Patient ID number, simply rotate the
Scroll knob until Patient Size is displayed

1) While in Startup mode, rotate the Scroll knob until New Patient is displayed, push the

Select button and Patient ID is displayed. Push the Select button again and twelve (12)
dashes are displayed.

Patient ID o e s e e

select Select Exit Select Exit Exit

Button \G<—Button

2) Push the Select button again and the first dash in the patient identification display begins
flashing. Rotate the Scroll knob until the desired number or dash is displayed and push
the Select button to confirm the selection.

The displayed number or dash is accepted (stops flashing) and the next dash to the right
begins flashing.

Range: Each of the 12 spaces will accept numeric (0 through 9) digits, or a “ — *
(dash).

3) Repeat the process of rotating the Scroll knob and pushing the Select button to fill each
of the 12 available character spaces with a number or dash, as desired.

e To cancel Patient ID editing, push the Exit button at any time prior to setting the
12t (final) character. The previous Patient Identification is restored and the
Patient ID menu is displayed

Select Exit

F 123-2010 ————

4) When all spaces have been edited, push the Select button again to accept the new
patient identification, exit the Patient ID edit mode and display the Patient ID menu.

To Set the Patient Size

The New Patient, Patient Size menus are used to set the patient size to be used by the ventilator
to calculate ventilation control and alarm configurations/limits to initial values clinically appropriate
for a new patient of the selected size/weight.

1) While in Startup mode, rotate the Scroll knob until New Patient is displayed, push the
Select button and Patient ID is displayed.

Rotate the Scroll knob again, Patient Size is displayed, push the Select button and
Adult is displayed.

2) Rotate the Scroll knob (if necessary) until the applicable patient size is displayed and
push the Select button.

Range: Adult (>40 kg), Pediatric (10-40 kg), or Infant (5-10 kg)
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To Set the Type of Patient Circuit to Patient Interface and Initiate
Ventilation

The New Patient, Intubated or NPPV menus are used to set the type of patient circuit to patient
interface to be used by the ventilator to calculate ventilation control and alarm
configurations/limits to initial values clinically appropriate for the type of interface selected.

1) When the applicable patient size menu (Adult, Pediatric, or Infant) has been displayed
and selected (Select button pushed), Intubated is displayed.

2) To select an intubated type of patient circuit to patient interface and initiate ventilation,
continue; otherwise skip to the next step.

When Intubated is displayed, push the Select button, the ventilator clears the existing
Patient ID, Trend datal’, Maneuvers history, accepts the new settings and begins a
normal ventilation mode using the Presets ventilation control and alarm
configurations/limits values associated with the patient size and type of patient circuit to
patient interface settings selected.

3) To select a non-invasive type of patient circuit to patient interface when Intubated is
displayed, rotate the Scroll knob until NPPV is displayed, push the Select button and
IPAP xx cmH-0O is displayed.

4) To change the displayed default Inspiratory Positive Airway Pressure (IPAP) value,
continue; otherwise skip to the next step.

When the default IPAP value is displayed, push the Select button (all but the numeric
value of the displayed message is dimmed), rotate the Scroll knob until the desired value
is displayed and push the Select button. The new IPAP value is accepted and EPAP x
cmH0 is displayed.

The actual default IPAP numeric value initially displayed is dependent on the patient size
previously selected;

e Adult default IPAP value: 16 cmH20, Adjustable Range: 6 to 60 cmH20

o Pediatric default IPAP value: 11 cmH20, Adjustable Range: 6 to 60 cmH>O

e Infant default IPAP value: 8 cmH20, Adjustable Range: 3 to 60 cmH20

5) To accept the displayed IPAP value, rotate the Scroll knob until EPAP x cmH0 is
displayed.

17 Trend data stored by the Revel ventilator can be displayed on a PTM™ Graphics Monitor when the ventilator is docked to a
PTV® Series Docking Station with an attached PTM™ Graphics Monitor.
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6) To change the default Expiratory Positive Airway Pressure (EPAP) value, continue;
otherwise skip to the next step.

When the default EPAP value is displayed, push the Select button (all but the numeric
value of the displayed message is dimmed), rotate the Scroll knob until the desired value
is displayed and push the Select button. The adjusted EPAP value is accepted and
displayed.

The actual default EPAP numeric value initially displayed is dependent on the patient size
previously selected;

e Adult default EPAP value: 6 cmH-0, Adjustable Range: 0to 16 cmH.0

e Pediatric default EPAP value: 6 cmH-0O, Adjustable Range: 0to 11 cmH,0

e Infant default EPAP value: 3 cmHz0, Adjustable Range: 0to 8 cmH,0

7) To accept the displayed EPAP value, rotate the Scroll knob until Rate xx bpm is
displayed.

8) To change the displayed default breath rate (Rate) value, continue; otherwise skip to the
next step.

When the default Rate value is displayed, push the Select button (all but the numeric
value of the displayed message is dimmed), rotate the Scroll knob until the desired value
is displayed and push the Select button. The adjusted Rate value is accepted and
displayed.

The actual default Rate numeric value initially displayed is also dependent on the patient
size previously selected,;

o Adult default Rate value: 12 bpm, Adjustable Range: 0to 80 bpm
e Pediatric default Rate value: 15 bpm, Adjustable Range: 0to 80 bpm
e Infant default Rate value: 20 bpm, Adjustable Range: 0to 80 bpm

9) To accept the displayed Rate value, rotate the Scroll knob until Ventilate is displayed.

10) To retain the prior Patient ID, Trend data, Maneuvers history and cancel the new settings,
continue; otherwise skip to the next step.

Push the Exit button repeatedly until either the New Patient or Same Patient menu is
displayed (as desired) and repeat the process of initiating ventilation from the beginning
of this section.

or
Push and hold down the On/Off button on the lower interface panel until the ventilator
powers down.

11) To clear the prior Patient ID, Trend data, Maneuvers history, accept the new settings and
begin normal ventilation using the Presets configuration values as shown in the tables on
the following pages, push the Select button when Ventilate is displayed.

NOTE

The Presets O, control value is 40%. Consequently, a Low O; Pres alarm is generated and
must be reset in order to proceed when the ventilator begins normal ventilation.

12) When the ! Low O, Pres alarm message is displayed, push the Silence/Reset button
twice on the lower interface panel to reset the alarm (temporarily silence the sounder and
clear the alarm message).
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Presets Values for Ventilation Controls

Controls Infant Pediatric Adult
(5-10 kg) (10-40 kg) (>40 kg)
Bias Flow 3lpm 5 Ipm 5 Ipm
Breath Mode Assist/Control Assist/Control Assist/Control
Breath Rate 20 bpm 15 bpm 12 bpm
Breath Type (Intubated) Pressurel® Pressurel® Volume!®
Breath Type (NPPV) Pressurel® Pressurel® Pressurel®
EPAP (NPPV Only) 3 cmH:20 6 cmH20 6 cmH20
Flow Term 35% 25% 25%
Insp. Time 0.3 sec 0.7 sec 1.0 sec
IPAP (NPPV Only) 8 cmH20 11 cmH20 16 cmH20
Leak Comp On On On
02 21% 21 % 21%
O, Flush % +20 % +79 % +79 %
Oz Flush Dur 2 min 3 min 3 min
PC Flow Term Off Off Off
PEEP 3 cmH20 6 cmH20 6 cmH20
Pres. Control 15 cmH20 15 cmH20 15 cmH20
Pres. Support 5 cmH20 5 cmH20 10 cmH20
Pres Trigger 3 cmH:20 3 cmH:20 3 cmH:20
Rise Time 5 3 4
SBT O, 21% 21 % 21%
SBT PEEP 3 cmH20 6 cmH20 6 cmH20
SBT Pres.Sup 10 cmH20 5 cmH20 10 cmH20
SBT Time 20 min 20 min 20 min
Sensitivity 2 lpm 2 lpm 2 Ipm
Tidal Volume 50 ml 250 ml 500 ml
Time Term 0.5 sec 1.0 sec 2.0 sec
NOTE

Ventilation controls not listed in the table above are unaffected by the Presets feature and
normal ventilation will begin using the settings that were in effect the last time the ventilator

was powered down.

Refer to Chapter 5 - Controls for detailed information concerning all controls.

18 presets Breath Type settings when Intubated patient circuit to patient interface selected during Startup.
19 Presets Breath Type settings when NPPV patient circuit to patient interface selected during Startup.
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Presets Values for Alarm Configurations/Limits

Alarms Infant Pediatric Adult
(5-10 kg) (10-40 kg) (>40 kg)

Apnea Int 20 sec 20 sec 20 sec
High f 80 bpm 60 bpm 40 bpm
High PEEP 8 cmH20 11 cmH20 11 cmH20
High Pres 30 cmH20 30 cmH20 40 cmH20
HP Delay Delay 0 Brth Delay 0 Brth Delay 0 Brth
Low Flo> 18 % 18 % 18 %
Low Min Vol 05L 10L 30L
Low PEEP 1 cmH20 3 cmH20 3 cmH20
Low Pk Pres 10 cmH20 10 cmH20 10 cmH20
LPP Alarm Control Only Control Only Control Only
Pulse Rate, High Alarm “- - -7 (Off) “- - -7 (Off) “ - -7 (Off)
Pulse Rate, Low Alarm “- - -7 (Off) “- - -7 (Off) “ - -7 (Off)
Safety Valve 10 cmH20 10 cmH20 10 cmH20
SBT High PEEP 8 cmH20 11 cmH20 11 cmH20
SBT Low PEEP 1 cmH20 3 cmH20 3 cmH20

NOTE

Alarms not listed in the table above are unaffected by the Presets feature and normal
ventilation will begin using the settings that were in effect the last time the ventilator was
powered down. Refer to Alarms, Detailed Descriptions in Chapter 8 - Ventilator Alarms for
detailed information concerning all alarms.
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Before Connecting to a New Patient

Before connecting a new patient to the ventilator, perform the following procedures:

1) Connect a patient circuit appropriate for your patient size and weight. Connect any
patient circuit accessories such as humidifiers, water traps or filters into the circuit. See
Connecting the Patient Circuit in Chapter 2 — Installation and Setup for information.

2) Test the patient circuit with the ventilator as described in Circuit Test in Chapter 2 -
Installation and Setup and ensure that all other testing as required by the Maintenance
Schedule in Chapter 11 — Maintenance and Cleaning has been performed.

NOTE

Circuit testing should always be performed with the accessories to be used included in the
circuit.

3) Connect an oxygen source to the ventilator, if required. See Oxygen Connection in
Chapter 2 - Installation and Setup for connection information.

NOTE

If the ventilator is connected to a low pressure oxygen source, select the LPS (Low Pressure
O:2 Source) setting on the O2% control and adjust the flow of the connected source. See O2
(Oxygen Percentage and Flush) in Chapter 5 — Controls.

A\ WARNING

Inspired Oxygen (Fi02) Concentration — If exact concentrations of inspired oxygen (F102)
must be delivered to the patient, it is recommended that the optional Fio2 Sensor or a
separate oxygen analyzer with alarms be used. If using the optional Fio2 Sensor set the
ventilator Low FiO2 alarm appropriately (see Low FIO2 alarm in Chapter 8 —Ventilator Alarms
for additional information).

4) Connect any optional accessories, such as an Fio2 Sensor or SpO2 Module and Sensor.
See Optional Use Accessories Connection in Chapter 2 - Installation and Setup and
Option Cnfg (Option Configuration) in Chapter 10 Extended Features for detailed
instructions.

5) Initiate normal ventilation using the Presets settings. See To Initiate Normal Ventilation
Modes Using Presets Settings earlier in this chapter for detailed instructions.

6) Select the desired breath type and mode and set the controls to appropriate values for
your patient. See Breath Types, Breath Modes, and in Chapter 4 — Breath Types and
Modes and Front Panel, Controls in Chapter 5 — Controls for detailed information.
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7) Set appropriate alarm limits and Apnea Backup settings. See Adjustable Alarms in
Chapter 8 — Ventilator Alarms.

A WARNING

Factory-Set Alarm Values - To avoid patient injury, always check the set alarm limits of all
adjustable alarms for appropriateness prior to using the ventilator on a patient.

Apnea Backup Settings - Always check and configure the controls affecting Apnea Backup
ventilation prior to using the ventilator on a patient. If you do not set appropriate backup
controls, Apnea Backup ventilation will be delivered at previous or factory-set values which
may not be appropriate.

8) Set appropriate alarm, ventilator and option configuration values or settings. See
Extended Features Menus in Chapter 10 — Extended Features for detailed information.

NOTE

To avoid an unexpected depletion of internal battery power, always check the Removable
Battery Pack level of charge prior to disconnecting external power or operating the ventilator
solely on the Removable Battery Pack (such as during transport situations).

See

To Check the Level of Charge: in Chapter 12 — Power Supplies and Batteries for detailed
instructions.
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Maneuvers

The following maneuvers are available on the ReVel ventilator.
e Inspiratory Hold
e Expiratory Hold

See Maneuvers in Chapter 9 — Maneuvers and Procedures for detailed information concerning
maneuvers.

Procedures

The following procedures can be performed on the ReVel ventilator;
e Oz Flush
e Nebulization
e SBT (Spontaneous Breathing Trial)

See Procedures in Chapter 9 - Maneuvers and Procedures for detailed information concerning
these procedures.

Standby Mode

Standby mode is an operator initiated temporary suspension of patient ventilation which can be

used to accommodate changing or reconfiguration of accessories, gas delivery methods, patient
movement or transport, and does not require changing ventilation settings or shutting down and
restarting the ventilator.

A WARNING

Standby Mode — When Standby mode is initiated, patient ventilation is suspended until
Standby mode is exited and normal ventilation is resumed. To avoid serious injury or death,
provide alternative ventilation to the patient until such time as a normal ventilation mode is
resumed and the patient is reconnected to the ventilator.

See Standby? (Standby mode) in Chapter 10 — Extended Features for detailed information and
instructions.
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Turning the Ventilator Off

To turn the ventilator off:
1) Disconnect the ventilator from the patient.
2) Push and hold the On/Off button for 3 seconds. The ventilator stops

ventilating, the On/Off LED is extinguished, the audible alarm sounds
continuously and the Vent Inop LED begins flashing red.

3) Push the Silence/Reset button once to silence the audible alarm and
extinguish the Vent Inop LED.

NOTE

The ventilator continues to charge the Transition Battery and the Removable Battery Pack
(when installed) as long as it is connected to an external power source. The exhaust/cooling
fan may continue to run while the ventilator is off but charging a battery.
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Chapter 4 - BREATH TYPES AND MODES

This chapter contains information about the breath types and modes available on the ReVel
ventilator. It details the types of breaths and how breaths are initiated, limited and cycled. It also
discusses breath modes and how they are delivered by the ventilator.

Breath Types

The ReVel ventilator provides the following breath types:
e Pressure Control
e Pressure Regulated Volume Control (PRVC)
e Pressure Support
e Spontaneous
e Volume Control
e Volume Targeted Pressure Support

Breaths are defined by how they are initiated (triggered), limited and cycled.

The following terms are used in discussing how breaths are given:

Trigger

Limit

Cycle

is what causes a breath to be given. Breaths may be triggered by a patient
demand, a push of the Manual Breath button, or by the ventilator based on the
set Breath Rate and mode of ventilation.

is how the breath is controlled. Breaths may be limited to a set maximum circuit
pressure or a set maximum flow.

is what causes the breath to transition from the inspiratory phase to the
exhalation phase. Breaths may be cycled by the ventilator when a set time has
been reached, or when a preset flow or percentage of the maximum flow
delivered during a breath is reached depending on the breath type and the
settings. Breaths can also be cycled when an alarm condition such as a high
pressure limit has been reached.
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Breaths can be Machine breaths, Assist breaths or Patient breaths.

The following table gives an overview of how these different breath types are controlled:

Machine Assist Patient
Triggered By Ventilator Patient Patient
Limited By Ventilator Ventilator Ventilator
Cycled By Ventilator Ventilator Patient

The following parameters apply as indicated:

e Minimum Inspiratory Time is 300 ms (all breath types)

e Minimum Exhalation Time is 346 ms (all breath types)

e Maximum Calculated Peak Flow is 120 Ipm -10%/+20% (applies to Volume breath types

only)

¢ Maximum Spontaneous Peak Flow is 180 Ipm (applies to all breath types except Volume)

NOTE

expired.

Patient triggers are detected during exhalation, after the Minimum Exhalation Time has

See Sensitivity in Chapter 5 — Controls and Pres Trigger (Pressure Trigger) in Chapter 10 —
Extended Features for additional information.
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Machine Breaths

Machine and Assist Breaths may be delivered as:

¢ Volume Control
e Pressure Control
e Pressure Regulated Volume Control (PRVC)

Volume Control Breaths

In volume control breaths a set Tidal Volume is delivered over a set Inspiratory Time. Flow is
delivered in a decelerating waveform. Peak flow is calculated based on the Tidal Volume and
Inspiratory Time (Insp. Time) settings and the final flow being 50% of the peak flow. Volume
Control breaths may be Machine or Assist breaths. A Volume Control breath is cycled by time.

Flow delivered in Breath cycles at  Peak Flow 50% of
i taper waveform  set Insp Time ia—(Vcalc) Peak Flow

Paw

Y

Volume Control Breaths

When the initial flow is <20 Ipm, the final flow remains at 10 I[pm and the waveform is flattened.

Initial flow is Final flow is Initial flow is Final flow is
>20 L/min 50% of <20 L/min 10 L/min

; initial flow /

/

Paw

Volume Control Breaths
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Pressure Control Breaths

For Pressure Control breaths, flow is delivered according to the Rise Time setting to elevate the
circuit pressure to the Pressure Control (Pres. Control) setting (above set PEEP2°) and maintain
it at that pressure for the set Inspiratory Time (Insp. Time). Pressure Control breaths may be
Machine or Assist breaths. A Pressure Control breath can be either flow or time cycled.

Adjusting the Rise Time setting changes the flow and pressure waveforms for Pressure Control
breaths (see Rise Time in Chapter 10 — Extended Features).

Profile #1 ; Profile #9

Faster Rise Time Slower Rise Time
3 : Set

Pressure

Paw

Adjusting Rise Time on Pressure Control Breaths

If Pressure Control Flow Termination (PC Flow Term) is on (Term On), Pressure Control breaths
may be flow terminated. If the flow drops to the set Flow Termination (Flow Term) level (e.g.
Flow 10% - Flow 40%) before the inspiratory time is completed, the breath is cycled. See PC
Flow Term (Pressure Control Flow Termination) and Flow Term (Flow Termination) in Chapter 10
— Extended Features.

20 pressure Control and Pressure Support breaths compensate for PEEP. Delivered pressure is the setting plus PEEP. e.g. a
setting of 20cmH,O with a PEEP of 10cmH,0 delivers a max pressure of 30cmH;0.
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Pressure Regulated Volume Control Breaths (PRVC)

For Pressure Regulated Volume Control (PRVC) breaths, the ventilator delivers pressure breaths
at a target pressure which is calculated before each breath. The target pressure is the pressure
needed to deliver a Tidal Volume equal to the Tidal Volume setting. The target pressure for the
current breath is calculated based on the target pressure and the delivered Tidal Volume of the
previous breath (measured at the ventilator) as follows.

Test Breaths

The ventilator delivers a volume control Test Breath at the set Tidal Volume when:

The PRVC breath mode is initiated

The set Tidal Volume is changed

A Volume Limited alarm (Vol Limited) occurs (see Volume Limited in Chapter 8 —
Ventilator Alarms)

The delivered Tidal Volume 21.5 times the set Tidal Volume

The next breath following a High Airway Pressure alarm (High Pres), a Safety Valve
High Pressure Relief alarm (SVHP Relief), a Patient Circuit Fault alarm (Pat. Circuit), a
Low Peak Pressure alarm (Low Pk Pres), or active exhalation

The set Inspiratory Time (Insp. Time) is changed

The set Inspiratory Rise Time (Rise Time) is changed

The set PEEP is changed

For breaths other than Test Breaths:

Using the pressure and delivered volume of the previous breath as a basis for
calculation, the target pressure of the next PRVC breath is adjusted to achieve the set
Tidal Volume. The pressure adjustment from a previous breath however is never more
than 3 cmH20

The Target Pressure is at least 5 cmH20 below the High Airway Pressure alarm (High
Pres) setting

Flow is delivered according to the set Inspiratory Rise Time (Rise Time)

Breaths are terminated based on the set Inspiratory Time (Insp. Time), or the set Flow
Termination (Flow Term) level, whichever comes first.

e If Pressure Control Flow Termination (PC Flow Term) is on (Term On), pressure
breaths may be flow terminated. If the flow drops to the set Flow Termination
level (e.g. Flow 10% - Flow 40%) before the inspiratory time is completed, the
breath is cycled. See PC Flow Term (Pressure Control Flow Termination) and
Flow Term (Flow Termination) in Chapter 10 — Extended Features.

As patient compliance

Pressure adjusts by changes, the pressure

Initial up to 3 cmH20 per Once target volume is adjusts by up to
Volume Control breath until target achieved, pressure 3 cmH20 per breath to
Test Breath volume is achieved is stabilized maintain target volume

.............. PN
AvavawvawAwWaAw

Pressure Regulated Volume Control Breaths

Paw
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Patient Breaths

Patient breaths may be delivered as:
e Pressure Support
e Spontaneous
e Volume Targeted Pressure Support

Pressure Support Breaths

In Pressure Support breaths, flow is delivered according to the set Rise Time to elevate the circuit
pressure to the Pressure Support (Pres. Support) setting and maintain it until the flow drops
below a pre-set percentage of Peak Flow for that breath, or below 2 Ipm (see Flow Term (Flow
Termination) in Chapter 10 — Extended Features). The breath then cycles to exhalation.

Measured  Higher percentage of Lower percentage of
r: peak flow  peak flow (e.g. 40%) peak flow (e.g. 10%)

Pressure

Paw

Adjusting Flow Term on Pressure Support Breaths

Pressure Support breaths may also be cycled by the set Time Termination (Time Term) (see
Time Term (Time Termination) in Chapter 10 — Extended Features).

Measured Flow delivered to When set % of peak flow or 2 L/min is not
peak fow meet set pressure reached, breath is cycled at set Time Term
Breath cycles at
set percentage i eeo-cmeeeoC S S

of peak flow H

/ or 2 L/min

° e (FlowTerm) |  -==-o T

Set
Pressure

IS O P —— A" -

Paw

Pressure Support Breaths
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Spontaneous Breaths

Spontaneous breaths are a subset of Pressure Support breaths, where the circuit pressure is
elevated to PEEP+1 cmH20 during inspiration. This is achieved when the Pressure Support
control (Pres. Support) setting is either 1 or “- - (off)

Measured Flow delivered to meet
peak flow patient demand and
maintain PEEP+1 cmH20

Breath cycles at Breath cycles

i, setpercentage i at<2Llpm
5/ofPeak Flow i i

Pressure maintained :
at PEEP+1 cmH20 PEEP

Paw

Spontaneous Breaths
Shown with example flow for two different patient conditions

Volume Targeted Pressure Support Breaths

Volume Targeted Pressure Support breaths are calculated and delivered the same as PRVC
breaths with the following exceptions:

e The breath is terminated when the breath inspiration time exceeds the set inspiration
time. The breath may also be cycled when the flow drops below the set Flow Termination
(Flow Term ) or 2 Ipm, whichever comes first

e The Pressure Support control (Pres. Support) is inactive when Breath Mode CPAP+PS
and Breath Type PRVC are selected

NOTE

The Inspiratory Time control (Insp. Time) is active during the Volume Control test breath
only.
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Breath Modes

The ReVel ventilator provides the following modes of breath delivery:

Assist/Control (A/C)

Synchronized Intermittent Mandatory Ventilation (SIMV)

Continuous Positive Airway Pressure Plus Pressure Support (CPAP+PS)
Apnea Backup Ventilation

Non-Invasive Positive Pressure Ventilation (NPPV)

Assist/Control (A/C)

The breath period in Assist/Control mode is determined by the Breath Rate setting.

In Assist/Control mode (Breath Mode is set to A/C), both Machine Breaths and Assist Breaths
may be given. When a breath period expires without a patient effort being detected, the ventilator
delivers a Machine Breath and the breath period is reset. When a patient effort is detected before
the breath period expires, an Assist Breath is given at the pre-selected ventilation settings and
the breath period is reset.

If the patient is triggering breaths at a faster rate than the set rate, it is possible for all breaths to
be patient triggered.

Paw

Assist
Breath

~— Breath Period —> ?ralgs;g: / ~&— Breath Period —V

Pressure Control Machine and Assist Breaths

Operator's Manual -ReVel Ventilator, LED Panel Interface 33869-001 Version A (2020-01)



Chapter 4 — Breath Types and Modes

Synchronized Intermittent Mandatory Ventilation (SIMV)

In SIMV mode, Machine, Assist, Pressure Support and Spontaneous breaths may be given. For

the first patient trigger detected within a breath period, an Assist breath is given. For all

subsequent patient triggers within the same breath period, Pressure Support or Spontaneous
patient breaths are given depending on the Pressure Support (Pres. Support) setting. Although
the breath period is not reset by patient triggers, it is reset when a Manual Breath is initiated.

At the beginning of a breath period, if no patient breaths have occurred in the previous breath
period, a Machine breath is given.

Breath Breath : Breath : Breath : Breath
Period i Period Period Period Period
Machine :Machine Assist i Assist : Assist iMachine
Pressure Pressure Pressure
AN AR A AN
Paw :
Patient } /) ; } ; ) No Patient /
Trigger(s) Trigger(s)

Pressure Control Machine and Assist Breaths, and Pressure Support Breaths

NOTE

If there was a patient triggered breath in the previous breath cycle, the ventilator will not give
a Machine breath in the current breath period unless the set Apnea Interval (Apnea Int) is
exceeded (see Apnea Backup Ventilation in this chapter).

10 bpm /6.0 Sec 10 bpm /6.0 Sec

\

Breath Period Breath Period

Patient
Trigger

10 Sec Apnea Interval \_
—_— A Back
with No Patient Trigger et

Example of SIMV Mode, Breath Rate 10 bpm, Apnea Interval 10 Seconds
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Continuous Positive Airway Pressure Plus Pressure Support
(CPAP+PS)

In CPAP+PS breath mode, when a patient trigger is detected, a Patient breath is given. Breaths
may be Pressure Support or Spontaneous breaths depending on the Pressure Support (Pres.

Support) setting.
For CPAP+PS breath mode with PRVC breath type settings, the breaths are PRVS.

Pressure Pressure Pressure
Support Support Support

Pressure Pressure Pressure Pressure

Support Support Support Support

Paw N
t \ A
Patient Triggers
Pressure Support Patient Breaths
NOTE

Flow Triggering Threshold Level — The flow triggering threshold level (Sensitivity) is
automatically set to 2 Ipm when the Breath Mode is changed to CPAP+PS and the
Sensitivity control was previously set to “P” (Pressure Trigger).
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Apnea Backup Ventilation

The ReVel ventilator provides an Apnea Backup mode of ventilation. When the set Apnea Interval
(Apnea Int) (maximum time allowed between the beginning of one breath and the beginning of
the next breath) is exceeded, the Apnea alarm is generated and the ventilator will enter Apnea
Backup ventilation mode based on current ventilator settings.

A\ WARNING

Apnea Backup Settings - Check and configure the controls affecting Apnea Backup
ventilation before initiating CPAP+PS mode. If you do not set appropriate backup controls,
Apnea Backup ventilation will be delivered at previous or factory-set values which may not be
appropriate.

NOTE

Dimmed Controls - Controls which need to be set for Apnea Backup ventilation may be
dimmed as they are not active in CPAP+PS or NPPV modes. The controls should be set
while dimmed and will become active when Apnea Backup ventilation initiates.

Apnea Backup ventilation is initiated when the time since the start of the last breath exceeds the
set Apnea Interval (Apnea Int). The Apnea Interval is set using the Extended Features menus
(see Apnea Int (Apnea Interval) in Chapter 10 — Extended Features).

e See Apnea and Apnea Interval in Chapter 8 — Ventilator Alarms for additional information

When an apnea alarm occurs, the ventilator initiates Apnea Backup ventilation in Assist/Control
mode at the previously set breath type and control settings.

The Apnea Backup ventilation breath rate is determined as follows:
o If the set Breath Rate is <12 bpm, the Apnea Backup ventilation breath rate is the
highest rate allowed by control limiting, up to 12 bpm
In CPAP+PS and NPPV ventilation modes only:
o If the set Breath Rate is equal to or higher than 12 bpm, then the Apnea Backup
ventilation breath rate will be the set Breath Rate

The ventilator returns to the previous mode when the Apnea alarm is reset or when the patient
triggers two consecutive breaths.

-

[\

Patient _/ Apnea Interval with \ Apnea Backup
Trigger No Patient Trigger ' Mode Starts

Example of Apnea Backup
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Non-Invasive Positive Pressure Ventilation (NPPV)

A\ WARNING

NPPV Breath Modes - NPPV breath modes are not life support modes and are not suitable
for patients that require life support ventilation. NPPV breath modes should only be used for
supplemental ventilation of non-life support patients.

The ReVel ventilator provides Non-Invasive Positive Pressure Ventilation (NPPV) as a
secondary, supplementary mode that may be selected with the primary ventilation mode. When
NPPV with A/C or NPPV with CPAP+PS modes are selected, ventilation is delivered according to
the selected mode.

The ventilator is capable of performing non-invasive positive pressure ventilation with a standard
dual-limb circuit. Adjust Sensitivity to accommodate patient effort without auto-cycling.

Activating leak compensation or increasing the level of Bias Flow may help overcome leaks and
optimize the Sensitivity setting. Set the alarms to avoid unnecessary alerts while maintaining
adequate monitoring.

When either of the NPPV modes are selected the leak compensation function (Leak Comp) is
automatically enabled, and when either NPPV mode is exited the leak compensation function
returns to its previous or default setting.

To provide non-invasive positive pressure ventilation, a face mask or nasal mask is employed to
connect the patient to the ventilator. The ventilator will produce positive pressure breaths to either
deliver a mandatory breath or assist the patient’s inspiration in either of the NPPV modes.

Since the connection to the patient via a mask may introduce leaks, a leak compensation
mechanism is employed to maintain the preset pressures even with introduced leakage up to 30
Ipm.

NOTE

¢ The mask itself may introduce additional rebreathed volume when compared to a
tracheal or tracheostomy tube. The user must consider that additional rebreathed volume
may be introduced.

e The volume of the oro and/or nasopharyngeal airway of the patient should be considered.
Even though this volume is the same as a spontaneously breathing patient, it is an
additional rebreathed volume when compared to a tracheal tube connection.

¢ Normally a small amount of leakage will occur around the mask as the patient moves or
the mask is repositioned. This small mask leakage, in many cases, can carry with it some
of the exhaled carbon dioxide from the mask, thus reducing added dead space.

e Only masks, specifically labeled and intended for non-invasive ventilation, should be
employed on the ReVel ventilator. Masks should not have valves or leak vents.

e Mask leakage compensation is effective up to 30 Ipm.

e |tis important that a reasonably good mask seal, with the patient’s face, should be
achieved. Excessive leakage will adversely affect exhaled volume measurement
accuracy.
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NPPV with A/C Mode

NPPV with A/C breath mode is delivered as a Pressure Control breath. Any patient trigger will
receive a Pressure Control breath and the breathing pattern can be terminated by PC Flow
Termination.

NPPV with CPAP+PS Mode

NPPV with CPAP+PS breath mode consists of CPAP breathing at the user preset baseline
pressure with the option of using Pressure Support as an adjunctive adjustable pressure. The
breath will be terminated by PC Flow Termination.
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Chapter 5- CONTROLS

This chapter provides a description of the ventilator controls on the front and lower interface
panels, their use, function, ranges and limitations.

Additional adjustable controls not directly represented on the front or lower interface panels are
accessed, configured and set using the Startup and Extended Features menus.

e See Navigating Startup and Extended Features Menus and Startup Mode and Menus in
Chapter 3 — Using the Ventilator, and Extended Features Menus in Chapter 10 —
Extended Features for additional information regarding available options, features and

controls
™
Airway Pressure (cmH20)
-6 0 10 20 30 40 50 60 70 80 90+
| Display
‘ Window
—~——
Select Exit ;
Select ~ Exit
Button Button
/
Breath Rate Insp Ti - 7*7 Pres. Comrol Pres. Support i PEEP |
Controls
Breath Mode f—
Panel
Front
i O simv
Pa nel O CPAP+PS
Low Flo
Alarms
Panel
Pulse Rate
High Alarm
=) Pulse
(Beals / Min) — Oximeter
Low Alarm Lowé]lann Panel
Pulse Oximeter On/Off
Lower OExtemnal Power Comrol Lock| [~ Maneuvers
Interface — ‘:’Ba‘*w ek O = O &
O Transition Batt.

Panel DBaﬂery Charger Manual Breath |
S b _—
A el O Vent lnop O g
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Chapter 5 - Controls

Lower Interface Panel

This section provides a description of the controls on the lower interface panel, their use, function,
ranges and limitations.

Control Lock Button _l Maneuvers Button

ooy Check | (O External Power ﬁ Con'irol Lock: encelReset Lower
On/Off [} @ OBattery Pack O [} O o wti A
Button B O Transition Batt.
%} (O Battery Charger = Panel
= D

O‘

Display/Alarm ? OVentinop /T_Silence/Reset
Check Button Button
Battery/Power Scroll Manual Breath
Check Button Knob Button

Check Buttons

Battery/Power

The Battery/Power Check button is used to check the status of the battery and

Check
power system without interfering with the ventilator’s operation.

If you push and hold the Battery/Power Check button, the ventilator displays a
message in the Display Window for each of the four possible sources of power (in
the sequence shown), indicating their detection and current status??.

|
Displayed ‘ Displ
M B 2 t t 8 5 % s

Power Source

Removable External DC Docking Transition
Battery Pack Power Station Battery
Batt xxx% Ext OK Dock OK T-Bat OK
Possible | Batt Removed | Ext Low Dock Low T-Bat Low
Status Batt Fault Ext Removed Dock Removed T-Bat Remove
Messages
Displayed Ext Fault Dock Fault T-Bat Chrg
T-Bat Fault

21 Refer to Power Status LEDs in Chapter 6 - Displays and Indicators for additional information concerning the status of various
sources of power.
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NOTE

e Batt xxx% indicates the remaining percentage capacity of the Removable Battery Pack
(xxx is the numeric percentage).

o |If a Removable Battery Pack fails to charge to more than 50% remaining capacity after
12 hours, it is time to replace it.

e The power status display associated with the Battery/Power Check button times out after
the status of all power sources has been displayed once.

If any fault message (xxxxx Fault) is displayed, it is an indication that the displayed source of
power (Batt, Ext, Dock or T-Bat) has been detected and is not adequate to power the ventilator.

See Chapter 13 - Troubleshooting for additional information.
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Display/Alarm

A\ WARNING

Check Alarms — Alarm function should be tested periodically to ensure proper operation (see
Maintenance Schedule in Chapter 11 — Maintenance and Cleaning, and Display/Alarm Test
in Chapter 2- Installation and Setup for detailed instructions). If any alarm malfunctions,
contact Vyaire or a service technician certified by Vyaire. Failure to immediately identify and
correct alarm situations may result in serious patient injury or death.

The Display/Alarm Check button is used to check the displays, indicators and audible alarm
system without interfering with the ventilator’s operation.

If you push and hold the Display/Alarm Check button, the ventilator illuminates all
front panel and lower interface panel window displays and indicator LEDs in the
colors as indicated below, and sounds two audible tones of similar volume
followed by the High Priority Alarm Signal 22 at the set volume.

Panel LED Color
Front Panel:
e Airway Pressure Manometer LEDs?23
e  Oximetry Signal Strength Display LEDs?*
o All other LED indicators and displays Red or Green
Lower Interface Panel:
e All Power Status indicator LEDs?®
e External Power
e Battery Pack Amber
e Transition Bat.
e Battery Charger
e All other indicator LEDs Red or Green

Amber

If the audible alarm fails to sound or any indicator or display window LED (includes all LED
segments within the window) fails to fully illuminate, or illuminates in a color other than as
specified above, refer to Chapter 13 - Troubleshooting for additional information.

22 Refer to Sound Types, Patterns and Volumes in Chapter 8 - Ventilator Alarms for additional information.
2 Refer to Airway Pressure Manometer in Chapter 6 - Displays and Indicators for additional information.
24 Refer to Oximetry Signal Strength Display in Chapter 6 - Displays and Indicators for additional information.

% Refer to Power Status LEDs in Chapter 6 - Displays and Indicators for additional information.
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Chapter 5 - Controls

Control Lock

changes. To turn Control Lock on, push the Control Lock button. The Control Lock

Ventilation controls and alarm limits settings can be locked to prevent accidental Control L:%k
LED is illuminated whenever the front panel controls are locked. f

Although ventilation controls and alarm limits settings (including those in Extended LED

Features menus) cannot be changed when the Control Lock is enabled, the Select and Exit
buttons can be used to pause or restart the automatic scrolling of monitored data.
If a ventilation control or enabled alarm limits button is pushed while the controls are locked:
e The Control Lock LED flashes
e Locked is displayed in the display window
e The button push is ignored

Unlocking Controls

Two levels of difficulty (Easy or Hard) can be set for the unlocking mechanism: Easy unlocking is
the factory-set value. The unlock difficulty setting can be changed using Extended Features
menus (see Ctrl Unlock (Control Unlock) in Chapter 10 — Extended Features for additional
information).

1) To turn the Control Lock off with Easy unlocking set, simply push the Control Lock
button. The LED is extinguished and the controls unlock.

2) To turn the Control Lock off with Hard unlocking set, push and hold the Control Lock
button for 3 seconds. The LED is extinguished and the controls unlock.

NOTE

The O: Flush procedure and the Select, Exit, Manual Breath, Battery/Power Check,
Display/Alarm Check and Silence/Reset controls are not affected by the Control Lock and
operate even when it is on.

Maneuvers
The Maneuvers button is used to display, select and activate a maneuver. Ma"e""eg
For more details on how to set up and run maneuvers, see Maneuvers in Chapter 9 —
Maneuvers and Procedures. LED

Manual Breath

a Machine breath as defined by the current Breath Type settings. The Manual

Pushing the Manual Breath button will deliver one (1) Machine breath. The breath is ~ |Manual Sreath
Breath LED is illuminated during the Manual Breath inspiration.

LED
When in CPAP+PS breath mode, the ventilator will deliver one (1) breath based on

the A/C setting for the current breath type.

The Manual Breath button is only enabled during exhalation.
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On/Off
Onloff
The On/Off button is used to turn the ventilator on or off. (w]
e When the ventilator is on, the On/Off LED is illuminated
e When the ventilator is off, the On/Off LED is extinguished e

To turn the ventilator on:
Push the On/Off button.

To turn the ventilator off:

Push and hold the On/Off button for 3 seconds. A Vent Inop alarm occurs and the Vent Inop
LED is illuminated.

e To silence the alarm and extinguish the Vent Inop LED, push the Silence/Reset
button

Scroll

The Scroll knob is a rotary knob encoder used to scroll through a paused display

of monitored data, change ventilation feature configurations, selected control or

alarm limit values and navigate through Startup and Extended Features menus.

“ - - '{
e Rotating the Scroll knob clockwise displays the next available monitored data in a

paused display, increases selected control/alarm limit values, changes selected feature
configurations, or displays the next available menu in Startup or Extended Features
menus

¢ Rotating the Scroll knob counter-clockwise displays the previous available monitored
data in a paused display, decreases selected control/alarm limit values, changes selected
feature configurations, or displays the previous available menu in Startup or Extended
Features menus

Monitored data, control/alarm limit values, feature configurations or Startup or Extended Features
menus stop incrementing when control/alarm range limits are reached (or limited by another
control setting), or no further configurations, displays or menus are available.

e The Scroll knob is speed sensitive; when rotated quickly, each detent changes selected
control/alarm limit values more than when rotated slowly

e If the Scroll knob is not rotated within 15 seconds after a control has been selected, the
control or alarm limit is automatically deselected

o |f monitored data is not paused, controls are not selected, or Startup or Extended
Features menus are not displayed, rotating the Scroll knob has no effect
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Silence/Reset

The Silence/Reset button is used to temporarily silence active audible alarms,
remove visible alarm messages in the display window and reset alarms:

Silence/Reset
Q !

¢ If pushed once when no alarms are activated, a sixty (60) second silence LED
period is initiated and the Silence/Reset LED is illuminated

¢ If pushed again during the 60 second silence period, the silence period is
cancelled

¢ If pushed once during an active alarm condition (alarm sounding, alarm message flashing
in the display window) the audible alarm is silenced for 60 seconds and the
Silence/Reset LED is illuminated

e« A second push removes the visible (highest priority) flashing alarm message, and
subsequent lower priority alarms (if actively occurring) are displayed

e Each subsequent push removes the next visible alarm message in order of
priority (see Alarm Priorities in Chapter 8 — Ventilator Alarms)

¢ Active recurring alarms are suppressed for 15 seconds after the last button push
to allow lower priority alarm messages to be reviewed

¢+ Once the lowest priority message has been removed, pushing the Silence/Reset
button again reinstates all active alarm messages and visual alarm indicators
(flashing controls), reactivates the audible alarm and extinguishes the
Silence/Reset LED

+ If alarm conditions are resolved during the 60 second silence period, the audible alarm
will not be reactivated

+ If the Silence/Reset button is pushed once all alarm conditions have been resolved,
visible flashing alarm messages are removed and the Silence/Reset LED is extinguished

Silencing the Vent Inop alarm:

To silence the Vent Inop alarm, push the Silence/Reset button. The audible alarm is
permanently silenced and the Vent Inop LED is extinguished.

For more about the Vent Inop condition, see Vent Inop in Chapter 8 — Ventilator Alarms.
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Front Panel, Display Window

The Display Window is used to display a variety of types of information. The adjacent Select and
Exit buttons are used in conjunction with the Scroll knob (on the lower interface panel) to access,
select, initiate, cancel, change and/or exit displayed data, menus options, maneuvers or
procedures.

e See Display Window in Chapter 6 — Displays and Indicators for additional information

Dot Matrix LED Display Window
]

Displayed
Information ‘

Select
Button >

Exit
' Button

Select

The Select button is used to pause automatic scrolling of monitored data on the LED display
window, and select or confirm displayed menu options and configuration value settings displayed
(in Startup and Extended Features menu options). See the following manual sections/chapters for
detailed information:

e Automatic or Manual Data Display Scrolling and Navigating Startup and Extended
Features Menus in Chapter 3 - Using the Ventilator

e Chapter 9 - Maneuvers and Procedures
e Standby? (Standby mode) in Chapter 10 — Extended Features

Exit

The Exit button is used to restart automatic scrolling of monitored data on the LED display
window, exit Standby mode, and exit Startup and Extended Features menus or configuration
settings displayed (without changing the setting). See the following manual sections/chapters for
detailed information:

e Automatic or Manual Data Display Scrolling and Navigating Startup and Extended
Features Menus in Chapter 3 - Using the Ventilator

e Chapter 9 - Maneuvers and Procedures
e Standby? (Standby mode) in Chapter 10 — Extended Features
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Front Panel, Controls

This section provides a description of the controls on the Controls panel, their use, function,
ranges and limitations.

Tidal Volume

Control Names — Breath Rate Insp. Time
/11

DisplayWindows~|:] l’/:, m

]
(bpm) (sec)
Control Buttons —LQ‘ O

Control Names —p Breath Mode  Breath Type

Breath Mode ( g’;;v g\;olume ,- ’
LED Indicators 1l ressure [~
ISAES] (LR %) Hold for Flush

Control Buttons Q—

Breath Type
LED Indicators

Pres. Control  Pres. Support

(mi)

()
/

Control Limiting
Adjustable control settings may be limited to less than their specified range for any of the
following reasons:
e To prevent inverse |:E ratios of greater than 4:1
e To ensure a minimum inspiration time of 300 ms
e To ensure a minimum exhalation time of 346 ms
e To ensure an initial flow of 10 Ipm for Volume Controlled breaths
e To ensure a maximum initial flow of 120 Ipm for Volume Controlled breaths
e To ensure that flow trigger sensitivity (Sensitivity) is less than Bias Flow
e To ensure a maximum Pressure Control pressure of 99 cmH20
e To ensure a maximum Pressure Support of 60 cmH20

When you are updating a control and have reached a pre-imposed limit, the following things
happen:

e The control stops updating and displays a constant value (the high or low limit)
e The control flashes
e The displays for other controls involved in the limited condition flash

To set the control to a value outside the limit range, you need to modify the settings for other
controls involved in the limit condition. For instance, if the Breath Rate is set to 12, the maximum
allowed Inspiratory Time is 4.0 seconds. To set the Inspiratory Time to more than 4.0 seconds,
you must first decrease the Breath Rate.
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Active Controls by Breath Mode and Type

The following matrix shows which controls are active in all Breath Mode and Breath Type
settings.

specific breath mode or breath type are dimmed

The LED displays of active front panel controls are illuminated at normal intensity
The LED displays of inactive front panel controls which do not affect breath delivery in a

The inactive controls may still be modified for the purposes of modifying a “limit” situation or to set
up Apnea Backup parameters, but they will not affect the delivery of a breath in the currently

selected mode.

Breath Mode and Type

ol 2
E| 2| O §
) = 3 > 0
) o 5 o - | X ) o
o 5 E| 2| ol >| &| a| 5 o
Controls g @ L>) = @ + | 4+ | 4+ @ a
= ] o = n (7] n ] (7))
[=) st nd > o o @
> o o + + + E E E o E
+ + + S| > > +
ol ol 9|5 g2 & & &] ¢ &
< < < wn wn n @) O ©) < O
Bias Flow?® X X X X X X X X X X X
Breath Rate X X X X X X X
Flow Term?s X | X7 | X | X | X | X | X | X X2 X
Insp. Time X X X X | X | X X X
Leak Comp?® X X X X | X | X | X | X ]| X X X
(O]} X X X X X X X X X X X
PC Flow Term?® X X X | X X
PEEP X X X X X X X X X X X
Pres Trigger?® X X X | X | X | X | X | X | X X X
Pres. Control X X X
Pres. Support X | X | X | X | X X
Rise Time?® X X X X X X X X X X
Sensitivity X X X X | X | X | X | X X X X
Tidal Volume X X X X X
Time Term?¢ X | X | X | X | X X
Non-Invasive
Intubated Patient Interface Patient
Interface
(NPPV)

26 Control accessed while in normal ventilation modes through the Extended Features menus.
27 Available when Pressure Control Flow Termination (PC Flow Term) is on.
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Breath Mode
Breath Mode

The Breath Mode control is used to select between the following ventilation breath OAC
modes: O SIMV

e A/C (Assist/Control)
e SIMV (Synchronized Intermittent Mandatory Ventilation)

CJ CPAP+PS

e CPAP+PS (Continuous Positive Airway Pressure plus Pressure Support) LEDs
See Breath Modes in Chapter 4 - Breath Types and Modes for detailed descriptions of breath
modes.

To Set Breath Mode:
Use the three step “Select, Change and Confirm” method to set the Breath Mode (see Front

Panel Ventilation and Alarm Controls and Setting Adjustable Front Panel Ventilation Controls and
Alarm Limits in Chapter 3 — Using the Ventilator for detailed instructions).

Breath Type

Breath Type

. . . 0 Vol
The Breath Type control is used to select between the following ventilation breath Dpfei;":,e

types: CIPRVC
e Volume
e Pressure
e PRVC (Pressure Regulated Volume Control)

See Breath Types in Chapter 4 - Breath Types and Modes for detailed descriptions of breath
types.

LEDs

To Set Breath Type:

Use the three step “Select, Change and Confirm” method to set the Breath Type (see Front Panel
Ventilation and Alarm Controls and Setting Adjustable Front Panel Ventilation Controls and Alarm
Limits in Chapter 3 — Using the Ventilator for detailed instructions).
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Breath Rate

Breath Rate
The Breath Rate control is used to establish the minimum number of machine or 17
assist breaths that the ventilator delivers per minute. n-

(bpm)

Range: 1 through 80 bpm

The Breath Rate control setting may be limited to less than its specified range; see
Control Limiting in this chapter for detailed information.

NOTE

The calculated I:E Ratio (I:Ecalc) is shown in the display window while Breath Rate is being
changed.

In CPAP+PS mode, the Breath Rate control affects Apnea Backup ventilation. Be sure to set
it appropriately (see Apnea Backup Ventilation in Chapter 4 — Breath Types and Modes for
additional information).

To Set Breath Rate:

Use the three step “Select, Change and Confirm” method to set the Breath Rate (see Front Panel
Ventilation and Alarm Controls and Setting Adjustable Front Panel Ventilation Controls and Alarm
Limits in Chapter 3 — Using the Ventilator for detailed instructions).

Insp. Time (Inspiratory Time)

Insp. Time

The Insp. Time (Inspiratory Time) control is used to set the duration of the inspiratory
phase of Volume Controlled, Pressure Controlled and PRVC (Pressure Regulated,
Volume Controlled) breaths.

Range: 0.3 through 9.9 sec

The Insp. Time control setting may be limited to less than its specified range; see Control
Limiting in this chapter for detailed information.

The Insp. Time setting, along with the Tidal Volume setting is used to determine peak flow for
Volume controlled breaths.

NOTE

e The calculated peak flow (Vcalc) monitor is updated while Tidal Volume or Insp. Time
settings for a volume breath are being changed.

e The calculated I:E Ratio (I:Ecalc) monitor is updated while Breath Rate or Insp. Time
settings are being changed.

e In CPAP+PS mode, the Insp. Time control establishes the inspiratory time in Apnea
Backup ventilation. Be sure to set it appropriately (see Apnea Backup Ventilation in
Chapter 4 — Breath Types and Modes for additional information).

To Set Inspiratory Time:

Use the three step “Select, Change and Confirm” method to set the Inspiratory Time (see Front
Panel Ventilation and Alarm Controls and Setting Adjustable Front Panel Ventilation Controls and
Alarm Limits in Chapter 3 — Using the Ventilator for detailed instructions).
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Chapter 5 - Controls

O, (Oxygen Percentage and Flush)

The O3 control is a dual function control (also used for the Oz Flush procedure) and for the
purpose of these instructions is used to adjust the percentage of oxygen to be delivered through
the ventilator’s oxygen blending system. See O2 Flush in Chapter 9 — Maneuvers and
Procedures for additional information and instructions.

Using a High Pressure O2 Source:

When the ventilator is attached to a high pressure oxygen source of 40 PSI (2.8
bar, 276 kPa) to 88 PSI (6.1 bar, 607 kPa), this control is used to adjust the
percentage of oxygen to be delivered through the ventilator’s oxygen blending
system.

Range: LPS, 21% through 100% O

(%) Hold for Flush

NOTE

During an active Nebulization procedure the High O2 Inlet source pressure must be limited to
40 PSI (2.8 BAR, 276 kPa) to 66 PSI (4.5 BAR, 455 kPa).

When the ventilator is attached to a low pressure Ozsource such as an oxygen concentrator or
line mounted flow meter, this control must be set to LPS (Low Pressure Source). See Using a
Low Pressure O2 Source: in this chapter for additional information.

A\ WARNING

Oxygen Blending - Oxygen blending on the ReVel ventilator requires a high pressure
oxygen source and is active only when the Low Pressure Source (LPS) setting on the O>%
control is not selected. If LPS is selected and the ventilator is using a low pressure Oz source
of <10 PSI (< 0.69 bar, < 69 kPa), the percentage of oxygen in the patient circuit is not
controlled by the ventilator's oxygen blender and must be controlled from the gas source.

To Set O, Percentage:

Use the three step “Select, Change and Confirm” method to set the O2 Percentage (see Front
Panel Ventilation and Alarm Controls and Setting Adjustable Front Panel Ventilation Controls and
Alarm Limi