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WARNINGS

WARNING: Failure to properly handle, monitor, maintain, or operate equipment can lead
to injury or death.

WARNING: Use only the Oxygen Lines supplied by HVO, or green oxygen-rated Lines.

WARNING: Do not smoke or use an open flame near the HVO System.

WARNING: Do not get grease or other combustible materials on or near the HVO
System, as oxygen increases their flammability.

WARNING: Avoid reaching your hand into the Main or Drone Headbox unless instructed
to do so, as there may be live electricity.

WARNING: Only use oxygen rated sealants and parts.

WARNING: Pressurized tank must be emptied before servicing.

WARNING: Do not operate the equipment for any other purpose or in any other manner
than what is specified in this manual.

WARNING: Do not change the settings on the controller. This can lead to mechanical
failure and will void the warranty.

CAUTIONS

CAUTION: For life-supporting applications, we strongly recommend having a backup
oxygen supply on hand to deliver oxygen continuously through power outages or
mechanical interruptions.

CAUTION: Use straps or chains to secure tanks and racks to a solid structure.

CAUTION: Ensure that concentrators are functioning when attached to the manifold. If
concentrators are off while the system is charging, the vacuum on the manifold may draw
humid air through the sieve beds, which will reduce their efficiency over time.

CAUTION: Always empty storage tanks before servicing the HVO System.

NOTES

NOTE: Do not use tools to tighten the coaxial cable connections or the oxygen line nuts
that attach to the concentrators, as they strip easily.

NOTE: Use only soap and water to clean the exterior of the HVO System.
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1. Introduction
This user manual provides information about the installation, care, and proper use of the HVO
Pro Plus™ Oxygen Generating System. It is intended to help users understand how the HVO
System works, how to plan for its installation, perform the installation, maintain the system over
time, troubleshoot, and address issues. The intended audience for this manual is owners,
administrators, maintenance personnel, and 3rd party service providers, as well as prospective
buyers.

1.1. Manufacturer Information
High Volume Oxygen (HVO) manufactures affordable, expandable, reliable, serviceable, and
safe oxygen generating systems for a variety of applications. Since 2011, HVO has been
delivering solutions worldwide, to the veterinary, aquaculture, beverages, scientific and art
glass, horticulture, and environmental industries.

HVLPO2 LLC dba High Volume Oxygen
500 W South St., Suite #4, Lincoln, NE 68522 USA
(402) 476-0555
www.highvolumeoxygen.com
info@highvolumeoxygen.com
Online Help Form – https://highvolumeoxygen.com/support-request

1.2. Warranty

The HVO Pro Plus™ Oxygen Generating System is covered by a limited one year
warranty, based on a signed registration form returned to HVO by mail.

1.3. Use of this Manual
● A WARNING gives information and instructions to avoid injury to persons.
● A CAUTION gives information and instruction to avoid damage to equipment.
● A NOTE gives additional information.
● Underlines are for references to other sections of this Manual.
● “Figure” and “Item” references point to a visual representation of the information or

instruction.

● A symbol or text in blue and underlined is a link to a related section of this manual
or to an external document, video or web page.

● The Glossary gives definitions for special or important terms used in this Manual.
● If you don’t find the information you need in this document, try the HVO Support Page

or contact HVO.
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2. System Description
2.1. General

The HVO Oxygen Generating System (HVO System) isolates oxygen from ambient air
and stores it under pressure for on-demand usage. For applications that require 93 +/2%
O2 concentration (per the USP Oxygen 93 standard), the HVO System is a cost-effective
alternative to compressed oxygen cylinders and liquid oxygen (LOX).

Figure 1 - HVO System Components

The HVO System generates and stores oxygen using an automated “charging cycle”, in
which oxygen is generated based on demand. PSA oxygen concentrators generate
oxygen that flows through a manifold, into a compressor and is stored under pressure in
one or more storage tanks.

The HVO System turns ON when the tank pressure goes below the low setpoint (usually
100 PSIG). It turns OFF when pressure in the tank reaches the high setpoint (160-175
PSIG, depending on the compressor type).

The HVO System combines a Main, two or more PSA oxygen concentrators, one or more
Relay Boxes, one or more optional Drones , and one or more optional storage tanks. Each
HVO System configuration is designed to meet the user’s usage requirements. Due to its
modularity, the HVO System can be expanded to increase capacity by adding new
components to the original configuration.
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The Main consists of an enclosure mounted on a tank. Inside the enclosure, aka
“headbox”,  sits the controller circuit board that receives input from sensors that enables it
to continuously monitor tank pressure, oxygen concentration, headbox temperature, and
gas temperature. An audible alarm may sound and messages may appear on the
touchscreen display to indicate conditions that may require user intervention, such as low
tank pressure. For cloud-connected systems, email and/or text messages are sent to
notify users about such conditions.

The HVO System’s noise level varies by configuration. For example, a large system with a
Main, two Drones, and a dozen concentrators will be louder than a small system with a
Main and two concentrators. Generally, the noise level will be in the range of 60-70 dB, or
approximately the loudness of a washing machine.

2.2. Main and Drone Units
An HVO System must have at least one Main, which controls the attached components,
including the Relay Boxes, oxygen concentrators, and Drone(s). In addition, the Main
contains the computer that transmits data to the cloud and controls the touchscreen.

The Drone consists of a compressor in a headbox that is attached to a storage tank. One
or more Drones can be added to increase the overall volume of oxygen that can be
produced. The Drone gets its commands from the Main via a coaxial cable.

Figure 2 - Main Headbox
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The Main Headbox contains a Controller, a Touchscreen Module, a Compressor Solenoid,
and two 110 CFM fans. The Touchscreen Module, which consists of a 5” touchscreen, and
a computer, has the following functions:

● Collect measurements from built-in sensors in the HVO System, including tank
pressure, oxygen concentration, gas temperature, and headbox temperature

● Display HVO System status information, which includes the state of the charging cycle,
real-time sensor data, and network status information

● Send and receive sensor and other data from the Seeing Eye Cloud Monitoring Service
● Control audible alarms for low oxygen purity and Tank pressure

The charging cycle is based on readings from the pressure sensor to determine when to
generate oxygen and when to stop. When tank pressure is below the low setpoint
pressure (normally 100 PSIG), the controller begins the warm-up stage, during which the
concentrators are turned ON.

Figure 3 - Drone Headbox

When the warm-up stage has ended (normally after 2 minutes), the charging stage
begins, during which the compressor and the Compressor Solenoid are turned ON, and
the system begins storing oxygen in the tank.

When the tank pressure reaches the high setpoint pressure, the compressors,
concentrators, and Compressor Solenoid are turned off.

CAUTION: If you power off the HVO System while it is actively charging,
back-pressure may develop due to the off-gassing of the concentrators. This
backpressure can cause the compressor to bind. To prevent this condition,
remember to wait 5-10 minutes before restarting the system.

The software in the touchscreen module can be updated remotely, assuming that the HVO
System has an active subscription and a functioning network connection.

A Drone must be connected to a coaxial cable in order to receive a signal from either a
Smart Relay, or directly from the Main. A braided steel line connects two tanks so that
they become one unit of storage with a common pressure. A Drone allows more
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concentrators and storage tanks to be added to expand the generating capacity of the
HVO System.

2.3. Storage Tank
A storage tank is commonly paired with a Main or Drone. Additional storage tanks may be
used for the sole purpose of increasing the amount of stored oxygen on hand. The tanks
are available in 30, 60 and 80 gallon sizes. Tanks are interconnected via a braided steel
line so that they all maintain a common pressure.

At the top of each tank, there is a safety blow-off valve that will release oxygen if the tank
is pressurized to more than 200 PSIG.

2.4. PSA Oxygen Concentrator
The HVO System is compatible with most 10 LPM PSA oxygen concentrators sold in
North America that have a mechanical power switch. Contact HVO to confirm compatibility
of a model of concentrator. A concentrator contains two sieve beds, which are zeolite-filled
chambers that eliminate nitrogen from atmospheric air, yielding gas that is up to 95%
oxygen, with the balance consisting of mostly argon. The number of concentrators
attached to an HVO System can be configured to support the usage requirements of the
customer.

Figure 4 - PSA Oxygen concentrators

Each concentrator is plugged into a Relay Box to integrate it with the HVO System. The
controller of the HVO System will send a signal via the coaxial cable to turn the Relay Box
on and off based on the pressure in the tank(s), so that the concentrator will generate
oxygen only when it is needed.

Many concentrators have built-in audible alarms that sense high temperature, low oxygen
purity, and other anomalous conditions. Refer to your particular concentrator’s
manufacturer documentation for details.

NOTE: Using different models of oxygen concentrators on the same HVO manifold
may reduce their efficiency, especially if they have different output pressures, as the
higher pressure models will suppress the output of the others.
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2.5. Relay Box
A Relay Box is a signal-controlled, power-switching device with either three or five AC
outlets and at least two coaxial connectors. Concentrators are plugged into the Relay Box
outlets, and a coaxial cable is used to connect the Main to all of the Relay Boxes and
Drones that are attached to the HVO System. When the Main senses low pressure, it
sends a signal to turn the connected Relay Boxes and concentrators ON to start oxygen
generation.(the 3-box needs a new picture that’s hard-wired)

Figure 5 - Types of Relay Boxes

Like the standard 5-outlet relay box, the Smart Relay is also equipped with 5 outlets, as
well as the same power cord and plug, but it adds the following features:

● LED lights that show the status of the Smart Relay, such as whether the coaxial signal is
on and whether the relay box is connected to the cloud.

● Senses volts and amps consumed by the attached oxygen concentrators. Data is sent to
the cloud to enable notifications via text and/or email when actionable conditions are
detected.

● Enables a Drone to be activated with a configurable delay, so that the connected
concentrators may be “warmed up” until they are producing the maximum oxygen
concentration.

● Capable of energizing individual outlets with a delay to prevent a power surge that could
trip an electrical breaker.

● Has an on-board 100 dB piezo buzzer that produces an audible tone when actionable
conditions are detected, such as high amperage.
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2.6. Oxygen Regulator
The HVO System uses a Harris 247-125 Oxygen Regulator, which is designed for
low-pressure pressure vessels and high-flow. High pressure regulators that are designed
for compressed or liquid tanks that maintain much higher tank pressures are not
recommended for use with the HVO System.

Figure 6 - Oxygen Regulator

The oxygen regulator controls the pressure of oxygen flowing out from the tank to external
devices. The regulator has a gauge that shows the pressure on the line that the HVO
System is feeding. A second gauge next to the regulator shows the pressure inside the
storage tank(s).

NOTE: The brass valve handle on the regulator works opposite a normal valve.
Turn the handle clockwise to OPEN the regulator and increase pressure,
counter-clockwise to reduce pressure or CLOSE it.

2.7. Compressor
The compressor pressurizes and stores oxygen fed to it via a ⅜” line that is inserted into a
quick-connect in the back of the headbox. Every HVO Pro Plus™ System is outfitted with
either a Mighty Mite, Titan 1 or Titan 2 compressor. These compressors differ slightly in
their capabilities. The Mighty Mite can pressurize the input of up to four 10 LPM oxygen
concentrators with a maximum pressure of 160 PSIG. The Titan 1 can handle up to six 10
LPM oxygen concentrators, and the Titan 2, which runs at 240VAC/60Hz, can handle up
to seven 10 LPM concentrators. Each is capable of achieving a Tank pressure of up to a
maximum of 160 PSIG for the Mighty Mite and Titan 1, 175 PSIG for the Titan 2.

For quick and easy replacement of compressors, a Compressor Assembly is available
which is secured to a mounting plate that is held down by 4 bolts. This makes it possible
to replace a compressor without removing the headbox from the tank.

Each Compressor Assembly is equipped with a check valve to prevent tank pressure from
escaping through the compressor, and a compressor solenoid to prevent back-pressure
from causing the compressor to strain at startup. See Compressor Assembly instructions.
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2.8. Automated Monitoring & Notification
The HVO Seeing Eye™ Cloud Monitoring & Notification Service is an IoT application that
transmits secure, encrypted messages to HVO’s cloud platform via your LAN, using either
Wi-Fi or Ethernet. The service records important system metrics, such as tank pressure
and oxygen purity, in a cloud database. Up to one year of data is retained per
subscription.

As many as five accounts can be registered per subscription to enable users in your
organization to view historical graphs and get system alerts via text and email.

Figure 7 - Seeing Eye™ Historical Graph

The controller provides data about tank pressure, oxygen percentage, headbox
temperature, and gas temperature to the cloud to inform users about the state of the HVO
System.

If the HVO System loses its internet connection, data is saved in the touchscreen module
for up to four hours. If the connection is restored, the transactions that failed to reach the
cloud will be retransmitted. If the connection takes longer than four hours to restore, the
saved transactions will be discarded and new readings will be saved.

To activate the Seeing Eye™ cloud monitoring service, contact HVO. The first year is
included with the purchase of a new Pro Plus™ system. Subsequent years are fee-based.

3. Planning and Preparation
3.1. Operating Environment

The equipment site must have the following conditions:

● Ambient Temperature of 45-90°F
● Relative Humidity is less than 90%

High Volume Oxygen, 500 W South St, Suite 4, Lincoln, NE 68522 Page 12



Pro Plus™ User Manual

● Protection from dust, solvents, grease, oils, or fuels
● Fresh air exchange at a minimum rate of 50 SCFM per concentrator

3.2. Floor Space Requirements
The location must have enough space for each component of the HVO System, plus 6”
inches of surrounding space to permit air circulation, as well as to allow access to the
back of each component. There should be a space of at least 12” above each headbox so
that the lid can be opened and the inside of the headbox can be accessed. Total space
requirements are based on your system’s configuration. This section provides general
information and examples to assist in planning and preparation.

Main and Drone Units:

Capacity, Orientation Dimensions (W x H x D) Weight

30 Gallon, vertical 25” x 51” x 17” 150 lbs

60 Gallon, vertical 30” x 62” x 20” 230 lbs

80 Gallon, vertical 30” x 62” x 24” 300 lbs

Storage Tanks: Approximately 45 lbs lighter and 12” shorter than the equivalent Main or
Drone, because it does not have a headbox.

Other components:

Component Dimensions (W x H x D) Weight

Concentrators* 20” x 30” x 15” 50-60 lbs

Relay Box, 3-outlet 10.5” x 6.5” x 6.5” 8 lbs

Relay Box, 5-outlet 18” x 6.5” x 10” 12 lbs

Smart Relay, 5-outlet 13.375” x 3.75” x 7.5” 10 lbs
*concentrator models differ but none are larger than the size and weight given above.

A two or three-shelf steel rack, with or without casters, can hold the concentrators and
Relay Boxes. If there will be more than two shelves, attach the rack to the wall, and do not
use casters.

Example Configurations

A. An HVO System with a 30-gallon Main, four concentrators, and two 3-outlet Relay
Boxes: concentrators fit on a two-shelf steel rack 48” W x 60” H x 18” D with a load
capacity of 200 lbs per shelf. An area with a footprint of 24 sq.ft. and height of 72” is
enough total space. The 60” height accounts for the concentrators on both shelves.
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Figure 8 - Example Configuration “A”

B. An HVO System with a 60-gallon Main, a 60-gallon Drone, ten concentrators, and two
5-outlet Relay Boxes: The concentrators can fit on a pair of two-shelf steel racks 48” W
x 60” H 18” D with a load capacity of 200 lbs per shelf1. An area with a footprint of 48
sq. ft. will provide enough space. The 60” height accounts for the concentrators on both
shelves .

Figure 9 - Example Configuration “B”

3.3. Power Requirements
The installation location must have one or more of the following electrical outlets,
depending on configuration:

● A dedicated 120VAC/60Hz, 20A circuit for each 3-outlet Relay Box.
● A dedicated 120VAC/60Hz, 30A circuit for each 5-outlet Relay Box or Smart Relay Box

(with a NEMA L5-30P outlet).
● A dedicated 120VAC/60Hz, 15A circuit with a grounded three-prong outlet for each

Main and each Drone equipped with a Mighty Mite or Titan 1 compressor.
● A dedicated 240VAC/60Hz, 3A circuit with a NEMA L6-30R outlet for each Main and

each Drone equipped with a Titan 2 compressor.
● To protect electronics, power-surge protection is strongly recommended for the Main.

For more information about power requirements, consult the technical data.

CAUTION: Use only the supplied power cords. Do not use extension cords.

1 Another option (not shown) is to use a single 72” wide rack with two shelves.
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NOTE: To ensure proper operation of the HVO System, we recommend the use of a
certified electrician for all electrical work.

3.4. Considerations for Continuous Operation
If the HVO Seeing EyeTM Cloud Monitoring and Notification System will be used, the
facility must have internet access. For more information, see Automated Monitoring.

To ensure continuity of operation, consider the following options:

● Use a backup power generator
● Keep compressed oxygen cylinders on manual standby
● Attach compressed oxygen cylinders to an “automatic changeover manifold”
● Keep spare HVO components on hand, such as a concentrator, a compressors, a

controllers, and filters for your model of oxygen concentrator.

4. Set up and Operation
4.1. Unboxing the HVO System

CAUTION: At least two people are required to perform the following steps.

Remove the HVO System from the crate(s) as follows:

1. Use a pallet jack to put the crate near the location where the HVO System will be sited.

NOTE: Keep all or at least a few of the concentrator boxes to use in case one
must be returned for service.

2. Remove the screws from top of the crate and carefully remove the lid panel.
3. Remove the screws from the crate sides and take off the walls.
4. Remove the boxes from the crate.
5. Use a 9/16" socket or wrench to remove the nuts that hold the tank to the base of the

crate.

4.2. System Installation
Make sure your facility meets the HVO System requirements (See Planning and
Preparation).

Install the HVO System as follows:

1. Confirm that the components needed for the HVO System are all present.

NOTE: If a component has visible damage, stop the installation process and contact
HVO.
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2. Put the components in their final locations. Note that the tank(s) may be heavy. We
recommend at least two strong individuals to do this step.

3. Attach one end of a coaxial cable to the threaded coaxial connector in the center of
the rear of the headbox.

4. Plug one of the supplied power cords into the power cord receptacle in the back of the
headbox.

5. Place the relay box near the oxygen concentrators. Don’t place the relay box on the
HVO System, as over time the vibration could cause it to fall or fail.

6. Attach the other end of the coaxial cable to the relay box by screwing it onto either of
the two threaded coaxial connectors on the Relay Box.

7. For an HVO System with more than one Relay Box, use coaxial cables to attach them
to each other in sequence (“daisy chain”).

8. For an HVO System with more than one tank, use the braided steel line to attach
them to each other in sequence.

9. Use the supplied ⅜” vinyl oxygen line to attach the manifold to the oxygen input
quick-connect at the back of the Main headbox. Insert the line firmly, then tug gently
to make sure the connection is snug.

10. For oxygen concentrators with a removable battery-powered alarm, consult the
manufacturer documentation or video that instructs on its removal. This will prevent
unnecessary alarms from sounding when the charging cycle stops.

11. Plug the power cord of each concentrator into a Relay Box outlet.

12. Attach the brass end of the supplied clear oxygen manifold line to the oxygen outlet of
each concentrator.

13. Gently hand-tighten the brass nut (do not cross thread) and tug to know that each line
is secure.

14. Put the Harris regulator in position on the Main tank and use a wrench to tighten it.

15. Turn each oxygen concentrator ON. Note that the concentrator won’t receive power
until the HVO System is running.

16. Plug the power cord of each Relay Box into its dedicated circuit.

17. Plug a power cord into the receptacle on the back of the Main headbox. Plug the
other end into the wall outlet.
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18. Turn the handle of the Harris regulator counter-clockwise until it is loose to fully close
it.

19. Ensure that the flow meter on every concentrator is wide open (turn the dial
counter-clockwise until it stops).

20. BEFORE YOU TURN ON THE HVO SYSTEM for the first time, please review the
Pre-startup Checklist. When that has been completed, you may turn the HVO System
ON and wait approximately 30 seconds.

21. The HVO logo will briefly appear on the touchscreen, followed by the Main page.

22. The Warm-up stage will begin, so you should hear all of the concentrators turn on.

23. When the HVO System transitions from the warm-up stage to the charging stage,
adjust the flow meter on every concentrator so that the ball is slightly below the
maximum setting, roughly at 9.5 LPM. Once the flow meters have been set, do not
change the settings.

NOTE: Do not turn off the concentrator power switch manually. The HVO System will
control the power while the concentrators are connected to a relay box.

24. When the tank pressure reaches the high setpoint, the HVO System will turn off all
concentrators and compressors. This is the “charged” stage. Look at the touchscreen
and note the oxygen percent.

NOTE: On the first fill, the tank will contain ambient air, so the overall oxygen
concentration may not reach its maximum. Flush the tank down to the low setpoint
(usually 100 psig) to force the system to recharge the tank. The O2 % will increase in
subsequent cycles. When it reaches 93% +/- 2%, the system is ready for operation.

25. The HVO System’s regulator must be connected to the hard lines or other destination
in your facility.

CAUTION: We recommend the use of a certified gas plumber to connect the regulator
on the HVO System to your internal lines.

26. Proceed to the instructions for connecting the HVO System to the cloud.
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4.25 Touchscreen User Interface
The Pro Plus™ system is equipped with a 5” touchscreen located on the Main headbox.
The touchscreen enables users to see critical system information and to provide input to
configure Wi-Fi and to customize settings.

NOTE: The touchscreen user interface uses an automatic timeout feature. If the user
navigates to a new page and there are no screen touches for a full minute, the system will
exit the current page and return to the home page.

4.25.1 Splash Page
After you turn the HVO System on, there will be a 30-40 second initialization period. When
initialization is done, you’ll hear a short “blip” tone, which will be followed a few seconds
later by the appearance of the Splash Page on the touchscreen, as shown below.

Figure 10. Splash Page

The Splash Page will display for 3 seconds and then the Main Page will display.
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4.25.2 Main Page

The Main Page displays the status of your Pro Plus™ system. This section describes the
information found on that page.

Figure 11. Main Page

Tank Pressure and Oxygen Percent: These fields are featured in the center of the
display. Note the rounded arrow icon next to the tank pressure, which indicates that the
HVO System is warming up, so concentrators are on and the compressor(s) are off.

Charging Stage: Above the tank pressure and O2 %, the current stage of the Charging
Cycle is shown, as well as the tank percent full. In the screen above, the system is
“warming up”, and the tank is already 64% full. Note that when an HVO System is being
filled for the first time, this number will start at 0%, and the pressure will likewise be 0.

Gas Temperature: Below the tank pressure field, you’ll find “gas temp”, shown above in
Fahrenheit. The temperature scale may be changed to Celsius via the Settings Page.
The gas temperature is measured by the pressure sensor. As such, the reading
indicates the temperature of the gas as it leaves the compressor and passes through the
plumbing that leads to the storage tank.

Box Temperature: This is the temperature inside the headbox. It will normally be in the
range 35-50°C / 95-122°F. If the box temperature goes above 65°C / 149°F, you should
turn the system off and investigate the root cause. If you’re unable to determine the
cause, contact HVO.

Setpoints: The setpoints are configuration settings that define the low-to-high tank
pressure range that the HVO System will try to maintain. The default settings are
100-160 PSIG for the Mighty Mite and Titan 1, and 100-175 PSIG for the Titan 2. These
settings may be altered within limits. If you want to customize the setpoints of your
system, contact an HVO representative.

Serial #: The serial number is a unique value that identifies your HVO System for the
purpose of collecting data and controlling system settings. It will always be a 16-digit
hexadecimal number.
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IP Address: If your system is connected to the local area network, an IP address will be
displayed in this field, otherwise it will display “---.---.---.---”. If you touch the IP address,
you will be shown a network status page. The purpose of this field is mainly to indicate
whether or not you are connected, so that your system may communicate with the cloud.

Status: This field contains two values separated by a “/” character. The first value will be
either “Connected” or “Disconnected”, to indicate whether or not the HVO System is
connected to the LAN. The second value will be either “Active” or “Inactive”, which
indicates whether or not the system has been activated in the cloud by an HVO System
administrator. If your system is connected but inactive, contact HVO to request activation
of your system. You’ll need to provide the serial number of your HVO System to the HVO
administrator.

Icon Navigation Links: There are 3 icons in the upper-right corner of the Main Page.
They are, from left to right, Home, Settings, and Help. The Home icon is highlighted to
indicate that this is the home (aka Main) page. The gear icon takes you to a PIN
validation page, which then leads to the Settings page. The question-mark icon leads to
a Help page that displays information about how to contact HVO.

Sound button: The Sound button will be green and in the “ON” state by default. When
ON, any alarm conditions that develop will cause an audible warning or danger tone
sound. If you touch the Sound button, it will turn red, and the alarm tone will be silenced
for an hour.

4.25.3 PIN Validation Page

Oxygen is a critical resource, so only authorized users should be able to modify system
settings. The Wi-Fi settings, in particular, are crucial to maintain the ability to track the
status of your system. To protect the system from unauthorized access, a 6-digit Personal
Identification Number (PIN) code is used.

By default, the PIN code is all zeroes. You can reset the PIN code on the settings page. If
you forget your PIN code, contact HVO to have them provide a temporary pin. After you

enter the PIN code, you must press the button to submit the code.

Figure 12. PIN Validation Page
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If you get the answer wrong, you can try again. Press the key to rub out previously
entered digits. If you forget your PIN code, contact HVO to receive a temporary PIN.

4.25.4 Settings Page

The Settings Page is a menu that provides access to settings for Wi-Fi configuration,
International language and units of measurement, Colors & Limits to configure font colors,
PSI warning levels, and to Change your PIN. These functions are explained below.

Figure 13. Settings Page

The software version is shown on the Settings Page at the lower left.

4.25.5 Wi-Fi Configuration Page

The Pro Plus™ system communicates with the cloud to send system status information
and to receive configuration data and software updates. You can connect to the cloud
using either an Ethernet cable or a Wi-Fi connection. This section describes how to
configure Wi-Fi. Begin the process by touching the Wi-Fi icon on the Settings Page.

The page begins by looking for Wi-Fi networks that are in range. It will take about 10
seconds to find all available networks, during which time a spinner will rotate.

Figure 14. Loading Wi-Fi Networks
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When this process finishes, you’ll see the page shown below.

Figure 15. List of Wi-Fi Networks

NOTE: If you don’t see any networks in the dropdown list, try clicking on the Refresh
button, to initiate a new network search. If no networks are found after the second try, no
Wi-Fi networks are within range of the HVO System.

Look for the network you intend to connect to and select it. Then touch the Password
entry field, which will cause the on-screen keyboard to display, as shown below:

Figure 16. Wi-Fi Password Entry
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After entering your password, touch the light green enter key to apply changes. The page
will display the message “Wi-Fi changing to <your network>” and the spinner will spin until
the operation has completed.

After you click the “Continue…” button, you’ll be returned to the Home page, where an IP
address will be displayed. The connection status should indicate “Connected/Active”. If the
second part of the status is “Inactive”, contact HVO to have them activate your system.

NOTE: There may be a short delay before the new network information appears on the
Main page. Wait about 30 seconds before deciding if the operation succeeded.

4.25.5.1 Configuring Wi-Fi for Smart Relays
If you have one or more Smart Relay boxes, you may choose to configure Wi-Fi for each.
The Smart Relay can function without a Wi-Fi connection, but without it you won’t be able to
track the status of concentrators that are plugged into the Smart Relay(s), nor will you
receive software updates for those devices.

There are two procedures available:
● Automatic Method – this procedure assumes that you want the same Wi-Fi connection

for your Smart Relay(s) that you use for your Pro Plus™ Main.
● Manual Wi-Fi Configuration – this procedure is necessary if you want to connect to a

different Wi-Fi network than the Main is connected to.

Automatic Method
This method can be performed from the Main touchscreen. The Main will temporarily
connect to a special Wi-Fi network called “HVO_rbx_setup” that is broadcast by the Smart
Relay. This will enable the Main to share its Wi-Fi information with the Smart Relay.

Before you begin, make sure that the following conditions are true:
● The Main is connected to Wi-Fi and data is being transmitted. You should be able to login

to the Seeing Eye Portal and view a graph that shows current data.
● The HVO System has charged and reached the high setpoint pressure. The Smart

Relay(s) Main Signal LED(s) are OFF.
● If you have more than one Smart Relay, unplug all but one. To perform this procedure,

there can only be one unconfigured Smart Relay box powered on at a time. As each relay
box is configured for Wi-Fi, you can leave them powered on.

● All Smart Relays are located within 50 feet of the Main.
● The Smart Relay status LED is purple, periodically blinking green. This indicates that the

Smart Relay is in Wi-Fi Access Point mode, and is accepting connections to
“HVO_rbx_setup”.

Steps for the Automatic Method:
1. Using the touchscreen, go to the Wi-Fi Configuration page, which is on the Settings page.
2. In the dropdown list, look for a network called “HVO_rbx_setup”. Enter the password

“HVO4thewin” (Password is case-sensitive. The “O” is a letter, not a number), and press
the light green “enter” button.
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3. The page should display the following message: “ATTENTION: You connected to a
special Smart Relay Box Wi-Fi setup network. Click continue to share Wi-Fi info with the
relay box.” Click “Continue…”

4. You should see a page like the one shown below:

Figure 17. Share Wi-Fi Info page

5. Confirm that the information on this page is correct, especially that the network SSID
reflects the name of the network that you want to connect to. If it is correct, click on “Share
Wi-Fi Information”.

6. The page that follows will display the message, “Sent Wi-Fi connection data to the Smart
Relay box. It will now reboot and connect to Wi-Fi.” A blue button will prompt you to
“Return to Original Wi-Fi?”. Click this button, and your original Wi-Fi connection will be
restored.

It will take the Smart Relay about 30 seconds to reboot. Listen for a “chirp” sound, and
check the Relay Box status LED, which should be solid green. You should begin to see data
for the Smart Relay in the Seeing Eye Portal.

Repeat this procedure for each additional Smart Relay box. You can allow Smart Relay(s)
that have already connected to Wi-Fi to remain powered on.

Manual Method
If you choose to configure Wi-Fi manually on your Smart Relay(s), use the following
procedure.

If the target Smart Relay box is powered on and has a purple status that periodically blinks
green, you are ready to begin. The relay box is broadcasting a Wi-Fi network called
“HVO_rbx_setup”. You’ll need a Wi-Fi-capable device such as a smartphone, tablet, or
desktop computer (we’ll call it the “device”) to continue.

Follow these steps:
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1. Connect the device to the HVO_rbx_setup network using the password “HVO4thewin”
(case-sensitive).

2. On the Smart Relay box enclosure, locate the cloud serial number. Either take a photo or
write down the last four characters of the serial number, which may contain both letters
and numbers.

3. Use the browser on your device to visit this link: http://192.168.4.11:1880/setup, which will
display the following page:

Figure 18. Manual Wi-Fi Setup Page

4. Enter the last four characters of the serial number in the entry field shown above and
press verify.

5. Choose the target network from the list of Wi-Fi SSIDs and enter the password.
Remember that the password is case sensitive, so pay attention to capitalization.

6. When you’re done, press the “Save” button.
NOTE: The Wi-Fi setup process doesn’t verify your password. If you enter the wrong
password, the system will not connect to Wi-Fi after it reboots. If this happens, see
“Returning the Smart Relay to Wi-Fi Setup Mode”.

7. The dropdown list should contain all of the networks that are in range of your HVO
System. If you don’t see your network, click the back button, refresh the page, and return
to step 3, above. After saving the Wi-Fi SSID and password, you should see the screen
shown below.

8. The Smart Relay will automatically restart. After approximately 30 seconds, you should
hear a “chirp” tone, and the Smart Relay’s Status LED should be green.

Returning the Smart Relay to Wi-Fi Setup Mode
If you need to repeat the Manual Method for configuring Wi-Fi, either because you entered
the wrong password, or because the network name or password has changed, you must
return the Smart Relay to Wi-Fi Setup Mode.
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To perform this procedure, you’ll need a non-conductive stylus, such as a wooden pencil
with an eraser.

Perform the following steps:

1. Turn the Smart Relay power on and wait for the “chirp” sound.
2. Note the color of the Status LED. If it is purple, intermittently flashing green, you are

already in Wi-Fi Setup Mode. Proceed with the Manual Method instructions above.
3. Look inside the square hole that reveals the Status LED on the Smart Relay and notice

the small round button just below the LED.
4. Using the non-conductive stylus, press the button below the Status LED three times. Each

time you press it, it will change colors from blue, to purple, to red. When it turns red it will
also sound the “chirp”. This will put the Smart Relay into Wi-Fi Setup Mode.

5. In about 30 seconds, you will hear a “chirp” sound, and the Status LED should be purple,
with intermittent green flashes.

6. You may not proceed with the Manual Method instructions above.

4.25.6 Internationalization Page

Users may choose English, Spanish or French language choices. Users are also able to
select whether temperature readings should be reflected in Celsius or Fahrenheit. Lastly,
users may choose either PSI or Bar to represent tank pressure.

Figure 19. International Settings

When one or more changes are made, the user must press the Save button (or its Spanish
or English equivalent) to make the changes permanent. The Defaults button will change the
settings to factory settings, which are English, Fahrenheit, and PSI. The Undo All button will
change the settings back to those that were in effect the last time the settings were saved.

NOTE: Language settings are only applied to the Main page and the International Settings
page. All other pages are in English.
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4.25.7 Colors & Limits Page

On the Main Page, colors and audible tones are used to indicate the status of the current
tank pressure and oxygen percentage readings. The four zones are called Normal,
Subnormal, Warning and Danger. The screenshot below shows the default settings.

Figure 20. Colors and Limits Default Settings

For tank pressure / PSI, the numbers in the normal range should coincide with the high and
low setpoints, as shown above. For oxygen percentage, the default ranges correspond with
the aim of most HVO customers, which is to maintain 90% or better. The purpose of this
screen is to enable users to customize both the colors that represent the different ranges,
and the high and low values for PSI and O2 % that define each range.

For example, if your definition of normal is 92% O2 or higher, you would click on the Low O2
value, and adjust it to 92. You would then have to click on the high O2 value for Subnormal,
to eliminate the gap between 89 and 92, by changing it to 91. After making this change, you
must touch “Save” to make the changes permanent.

If you decide to return to the original values when you entered the page, touch “Undo All”. To
change to factory defaults, touch “Defaults”. In those cases, as well, you must touch “Save”
to make the changes permanent.

Auto Adjust
Let’s assume that, at your request, an HVO administrator changed the low pressure setpoint
on your system from 100 to 90 PSI, and left the high pressure setpoint at 160 PSI. If you
visited the Colors and Limits page, you would see a screen like the one shown below:
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Figure 21. Auto Adjust PSI Ranges

In this case, the low setpoint for the Normal range should be 90. The values in the other
ranges should be changed, as well, to distribute the numbers equally. The Colors and Limits
page will prompt you, as shown above, when the ranges are out of sync. If you touch the
blue button, the PSI ranges will be automatically set to more appropriate values.

Figure 22. Adjusted (and saved) PSI Limits

In the screenshot above, you can see that the values in the Normal range now match the
high and low pressure setpoints, while the values in the Subnormal, Warning, and Danger
ranges are more or less equally distributed. You can modify these values by clicking in the
individual fields to make changes. Don’t forget to touch the “Save” button to make the
changes permanent.
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4.25.8 Change PIN Page

The Pro Plus™ system is shipped with the pin set to all zeroes. To Change the PIN, you
must visit the Settings Page, and touch the Change PIN icon. This will bring you to the
following page:

Figure 23. Change PIN Page

You must first verify your current PIN and touch the button. If you entered your PIN
correctly, you’ll be prompted to enter a new PIN. Finally, you’ll be prompted to verify the new
PIN. If they match, the new PIN will be saved.

If you forget your PIN, call HVO to have them assign a temporary PIN.

4.25.9 Network Status Page

The Pro Plus™ system can be connected to the cloud either via an Ethernet cable or by
connecting to Wi-Fi. Sometimes it’s useful to learn more about your network connection. For
that reason, you can see the status of your network connection by clicking on the IP address
shown on the Main page. You’ll see one of the two pages shown below, depending on the
type of network connection:
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Figure 24. Wi-Fi Network Status

If your Wi-Fi signal is not either Excellent or Good, you may want to consider switching to an
Ethernet connection, or strengthening the Wi-Fi signal using mesh network or Wi-Fi extender
devices.

Figure 25. Ethernet Network Status

5. Care and Maintenance
The HVO System does not require a great deal of maintenance. However, for best results,
periodically review the following recommendations:

● It is highly recommended that you use a 15A power surge protector for the Main
unit.

● Periodically check that all oxygen line connections are firmly attached.
● Keep the environment as free of dust, dander, and hair as possible.
● Maintain temperature, humidity, and airflow within the recommended ranges.
● If the HVO System will not be used or monitored for more than a week, turn the

HVO System OFF. For longer periods of time, you should bag your oxygen
concentrators with desiccant packets to prevent the sieve material from being
damaged by humidity.
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● Read the documentation for your oxygen concentrators to understand their
maintenance requirements. Typically, there is an external filter that must be
cleaned periodically, at least once every three to six months. There may also be
an internal filter that may need to be changed every year or two.

● Bubble-test all connections upon installation and at least once annually. Failure to
maintain leak-free oxygen lines from the oxygen concentrators to the HVO
System can result in low purity.

5.1. Inspection and Cleaning
To keep the HVO System operating safely and effectively, do the activities that follow:

CAUTION: Remember to power down and unplug the HVO System before
reaching inside the headbox.

1. Keep the inside of the headbox free of dust, moisture, and other contamination.
2. When a component of the HVO System has dirt or other contamination on it, use

compressed air, or water and mild soap to clean the outside.
3. Use the schedule in the table below to do regular minor maintenance.

Interval Maintenance

3 to 6 months

Clean the outer filter of each concentrator (refer to the
manufacturer instructions)

Clean the headbox fan filter(s)

1 to 2 years
Replace the internal filter of each concentrator (refer to
Manufacturer instructions)

Do a leak test at each connection and fitting (Refer to Leak
Check)

5.2. Troubleshooting the HVO System
If there is a problem with the HVO System, use the information in this section to identify
problems, their possible causes, and corrective actions to take.

WARNING: Power down and unplug the HVO System before opening the headbox.

Please go through each of the following steps before contacting support:

1. Check for tripped circuit breakers. Ensure that every wall outlet you’re using is getting
power. To test your wall outlets, plug in a small appliance, such as a shop light, to
determine whether there is power.

2. Check the Compressor Breaker Switch, which is located inside the Headbox.
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Figure 26 -- Location of Compressor Pop-Off Breaker Switch

If the logic board is ON (evidenced by a green LED), the tank pressure is below the low
setpoint, and the touchscreen displays “Charging”, yet the compressor isn’t running, the
internal breaker may have tripped. Power off the system, open the headbox, and press
the button on the breaker to reset.

3. Check the coaxial cable connections. If a cable seems worn or has an intermittent
connection, replace it with a new cable. A multimeter can be used to test for a working
coaxial cable.

4. Check the oxygen concentrators. Unplug the concentrator from the relay box and
unscrew the brass fitting to the manifold. One at a time, plug the concentrator directly
into a working wall outlet (you can use an extension cord for this purpose).

5. Check oxygen flow using the flow meter on the oxygen concentrator. This assumes
that you have a flow meter. If you don’t, you may want to invest in one. Verify that each
of the concentrators is producing an adequate flow of oxygen. Does the liter-per-minute
flow rate rise or fall as you turn the knob on the flowmeter?

6. Check the oxygen percentage. If you have an Oxygen Percent Analyzer, measure the
output of each oxygen concentrator. If any are low

7. Verify relay box power. For a Smart Relay, there’s a power LED on the upper right of
the enclosure. For standard relay boxes, check that the relay box(es) are plugged into a
wall outlet with the proper power rating. Ensure that the circuit breakers are not tripped.

8. Check the Compressor Solenoid exhaust line. If the compressor is running and you
can feel an air flow coming out of the solenoid’s exhaust hose (found under the
headbox), the solenoid may be malfunctioning. Contact HVO.
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9. Test the Drone. Run a working coax cable directly from the Main to the Drone. Make
sure the Drone power switch is in the “on” position, the cable is fully tightened, and the
cord is snug in the back. Plug the Drone directly into a free outlet separate from the
Main. Disconnect the oxygen inlet hose on the back of the Drone and check for a
vacuum. Listen to determine if the Drone compressor is coming on. If it’s humming (a
sign of a seized compressor) but not spinning up (no vacuum) turn it off immediately and
contact HVO.

10. When you reconnect the system, check all cords, cables, and connections. Power cords
and cables can come loose over time from vibration. Coax cables can jam and seem
fully tightened when they’re still loose. Wiggle the screw connector and keep trying to
move the nut until it is tight (tighten only by hand).

WARNING: Never operate the HVO System with oxygen concentrators powered off but
still connected to the manifold unless the flow valves are turned all the way to zero.
Running atmospheric air through concentrators that are powered off may cause
permanent damage to the sieve beds. The best practice is to disconnect the oxygen line
from each unused concentrator and plug the hole left in the manifold.

Other Possible Causes of System Issues

1. Power Issues:
a. Significant power fluctuation, brownout, insufficient power due to other devices

sharing the same circuit, or incorrect voltage.
b. A lightning strike or other spike in power can cause blown circuits. The HVO

System, its relay boxes, and most brands of oxygen concentrators have pop-off
breakers that may need to be reset.

c. Trying to run your system with a generator that doesn’t produce enough power.

2. Environmental Issues
a. Insufficient Airflow. In an airtight space, nitrogen build-up / oxygen depletion

can occur. Ensure that you have adequate ventilation that pulls in outside air. A
rule-of-thumb is to plan for 50 SCFM per 10 LPM oxygen concentrator. Thus, a
system with six oxygen concentrators would require 300 SCFM of air flow.

b. Insufficient HVAC. If the temperature is above or below what is recommended
for PSA oxygen concentrators, they will either produce lower purity oxygen or
cease to operate. All PSA oxygen concentrators operate best when the ambient
temperature is between 45 and 90°F, with relative humidity below 90%.

If your concentrators are producing low purity oxygen (< 89%):

1. The flow rate on your concentrator(s) may be dialed too high. Each concentrator’s flow
meter should be dialed to just below the top flow rate. For example, a 10 LPM oxygen
concentrator should be set to 9-9.5 LPM.

2. Power isn’t reaching oxygen concentrators:
a. Not all concentrators are plugged in
b. Relay box or circuit-breaker tripped
c. Leak in the manifold. Check all the oxygen lines.
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d. Check that the brass fitting is securely seated on the barb of the oxygen
concentrator. Hand tighten fittings. Do not use tools on the brass fittings that
connect the oxygen lines to the oxygen concentrators.

e. Check the manifold (clear plastic oxygen) lines at the quick-connect fittings. If
necessary, cut off the ends of the lines to make a flush cut, and re-insert into
push to connect manifold or connection.

3. concentrators with an electro-mechanical power switch work best with the HVO System.
Those with an electronic membrane power switch (e.g. Sequal Integra) may not turn on
when the relay box is energized. See Testing concentrators for Compatibility, below.

4. You have AirSep Onyx Ultra or AirSep NewLife Intensity 10 oxygen concentrators and
you are running them without a flow regulator. This will result in lower than optimal purity.
Contact HVO to acquire one.

5. You are operating a variety of different models of oxygen concentrators on the same
HVO manifold. concentrators of different types may produce different line pressures. For
example, if you have a concentrator that produces a pressure of 20 PSIG and you
connect it to the same manifold with another concentrator that produces only 14 PSIG,
the output of the higher pressure concentrator will suppress the output of the weaker
one.

Testing concentrators for compatibility with the HVO System

1. Plug each oxygen concentrator directly into a wall outlet and turn it on.
2. Disconnect the power cord, wait 10 seconds, and plug it back in. If the concentrator does

not power back on, it may not work with the HVO System.

Usage is higher than oxygen being produced

If your usage exceeds the volume of oxygen generated by your system, you may need
to add additional oxygen concentrators. Each compressor model has limits on input,
which means you can only connect a certain number of oxygen concentrators. If you
exceed that number, you will need to add a Drone in order to add more oxygen
concentrators. Another alternative is to add a storage tank, but this is only helpful in
certain scenarios. Contact High Volume Oxygen for more information.

5.3. Emptying the Tank
Your HVO System may have one or more tanks attached to it, such as if you have multiple
Mains, one or more Drones, or one or more storage tanks. Many repair procedures, such
as the replacement of a compressor or controller assembly, require the tank on which the
repair is being performed to be empty of all pressure before you may safely proceed. If
you can isolate the pressure on a given tank or tanks using a ball or shutoff valve, you
may be able to retain pressure in some tanks. If you are at all uncertain, contact HVO
before proceeding.

To release oxygen from the HVO System:
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1. Turn the HVO System OFF.
2. Unplug the power cord from the back of the Main headbox.
3. Turn the handle on the regulator counter-clockwise to fully close it.
4. Make sure there is no oxygen flow.
5. Attach a green oxygen-rated line to the regulator, and position the open end outside.
6. Make sure there are no potential ignition sources.
7. Slowly turn the handle of the regulator clockwise to fully open it.
8. Make sure there is a flow of oxygen on the open end of the line, and that the gauge

confirms that tank pressure is decreasing.
9. When the tank pressure gauge shows 0 PSIG, make sure there is no oxygen flow at

the open end of the line.
10. Turn the handle of the regulator counter-clockwise to fully close it.

5.4. Leak Check
The best time to check for leaks from the HVO manifold is right after the HVO System
becomes fully charged and shuts itself off. At that point, the clear vinyl lines will be
pressurized as the concentrators are discharging their remaining pressure. This increases
the likelihood that bubbles will be present at the leak. Check all quick-connect fittings on
the clear vinyl oxygen lines, as well as the brass nuts that are attached to the
concentrators.

Do a soap bubble test for leaks at all connections, fittings, and bungs.

CAUTION: Keep soap solution away from all electrical components. If you need to test for
leaks inside the headbox, spray soap solution on your hand and carefully apply.

1. Fill a 1 quart spray bottle with water. You can add 1 tablespoon of glycerin to make
the bubbles last longer.

2. Add 3 tablespoons of liquid dish soap and gently mix the solution.
3. Turn the HVO System ON and put it in the charging cycle so that the lines are under

pressure. To put the HVO System in charging mode, either wait for normal
consumption to drop the pressure below the low setpoint or safely release oxygen via
the regulator or on downstream devices.

4. Spray the soap solution at the applicable connection points - for clear vinyl oxygen
lines (e.g. the brass nut on the concentrator, fittings on manifold, and
quick-disconnect at the back of the Main headbox), braided steel lines, and/or bungs
at tank openings (including at the bottom of the tank).

5. If bubbles form, tighten the applicable connection.
6. If you can’t identify the leak or don’t know how to fix it, turn the HVO System OFF and

contact HVO Technical Support.

5.5. Maintaining Good Oxygen Concentration
The HVO System has an onboard, ultrasonic oxygen sensor that measures the oxygen
percentage of the combined output of all attached oxygen concentrators. If one or more
concentrators are producing a low percentage of oxygen, the overall percentage of stored
oxygen will be reduced.
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When the oxygen percentage drops into the 20-30% range, it most likely means that many
concentrators have turned off. This could be due to electrical issues such as a tripped
circuit breaker, or an unplugged relay box.

A less severe drop in the oxygen percentage may indicate that one or more concentrators
are not performing optimally. To find the concentrator(s) that have low percentage oxygen,
you must test each concentrator, one-by-one, and record the results of those tests.

To test the oxygen percentage of individual concentrators, use a handheld oxygen
analyzer (such as the “HVO Handheld Oxygen Analyzer”) that is designed to measure the
concentration of oxygen generated by PSA oxygen concentrators.

To test the concentration of oxygen generated by the HVO System:

1. Turn the HVO System OFF using the switch in the back of the headbox.
2. Turn off the power switch located in front of each individual concentrator.
3. One by one, test each concentrator, as follows:

a. Disconnect the output line of the concentrator at the manifold and insert it into the
input port of the handheld oxygen analyzer.

b. Plug the concentrator being tested into a wall outlet (not a Relay Box).
c. Turn the concentrator ON and wait 2 minutes for it to warm up so that it reaches

maximum oxygen concentration.
d. Make sure that the flow meter on the concentrator is set to 9.5 LPM. Adjust if

necessary.
e. Press the button on the handheld oxygen analyzer and observe the reading.
f. If the reading is slightly lower than expected, try dialing the concentrator’s flow

meter down to 9 LPM (or even 8 LPM) and test again.
g. Place a sticker on the concentrator and keep a record of the oxygen percentage,

the date and time when the test was done, and your initials.
4. Repeat steps a through g above for each concentrator, and return all concentrators to

their original configuration: oxygen lines plugged into the manifold, and power cord
plugged into the Relay Box(es), power switch ON.

5. If a concentrator has an unacceptably low oxygen percentage, you may want to
remove it from the HVO System and get it serviced.

CAUTION: Don’t forget to plug the hole in the manifold multi-connector (black plastic
part with multiple quick-connects) left by any concentrator that has been taken out of
the lineup. An extra plug has been provided in a plastic envelope that came with your
HVO System. The plug will prevent ambient air from being drawn into the tank and
reducing the overall oxygen concentration.

6. Add the results together and divide by the number of concentrators, to get the
predicted average oxygen percentage.
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Figure 27 -- HVO Handheld Oxygen Analyzer

If the predicted oxygen percentage is more than 2% different from the percentage
reported by the HVO System, contact HVO and provide your data. The HVO
administrator may be able to calibrate your sensor remotely.

5.6. Component Testing

5.6.1. Concentrator Function Check

Do a test of the concentrator as follows:

1. Turn the HVO System OFF.
2. Unplug the concentrator from the Relay Box.
3. Disconnect the line from the manifold at the quick-connect fitting.
4. In sequence, put the power cord of each concentrator into a wall outlet.
5. Check the flow meter on each concentrator to verify that the oxygen flow is

close to its reported output.
6. Do an Oxygen Purity Test.
7. Use a new functional coaxial cable to attach the Main to a Relay Box.
8. Turn the HVO System ON.
9. Do this for each Relay Box.

NOTE: you can release oxygen from the tank to start the charging cycle
10. With the compressor operating, check if there is air coming out of the exhaust

line under the Headbox. If there is, you may need to replace the compressor
solenoid (Refer to Replacement of Compressor Solenoid).
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11. Connect the lines to the quick-connect fittings of the manifold.
12. Plug the concentrators into the Relay Box(es).
13. Turn the HVO System ON.

5.7. Component Removal and Installation
WARNING: The removal of some components requires the tank to be completely empty.
If required, follow the procedure for Emptying the Tank.

WARNING: Do not let oxygen blow into hair or clothing. A spark or flame can cause rapid
ignition of material that is saturated with oxygen.

CAUTION: Make sure that the HVO System is OFF before you disconnect a coaxial
cable. A loose coaxial connection with a live signal can cause damage to compressors
and other components.

CAUTION: Use only the tools that are recommended in each procedure. Do not use
pliers or vice grips on nuts or screw heads.

5.7.1. Coaxial Cable Replacement

Remove and install a coaxial cable as follows:

CAUTION: Coaxial connectors should only be hand-tightened. The use of tools
such as a wrench or pliers may damage the connector.

1. Turn the HVO System OFF.
2. Unscrew the two ends of the coaxial cable.
3. Attach the two ends of a new coaxial cable.
4. Turn the HVO System ON.

5.7.2. Controller Replacement

WARNING: Before starting this procedure, be sure to empty the tank(s).

Tools required: 12” long medium Phillips head screwdriver

Remove and install a controller as follows:

1. Turn the HVO System OFF.
2. Unplug the power cord at the back of the Main headbox.
3. To make sure there is no pressure to the pressure sensor line, follow the

procedure for emptying oxygen from the Main tank. Remove the screws and
open the lid of the Main headbox. It is recommended that you photograph the
controller and all connections to use as a reference when reinstalling.

4. Use needle nose pliers to pull each of the three power source wires.
5. With the Red Hat solenoids, the wires need to be disconnected from the pin

connector, including the ground wire from the controller. Alternatively, you may

High Volume Oxygen, 500 W South St, Suite 4, Lincoln, NE 68522 Page 38

https://www.youtube.com/watch?v=gZxKMTIQ5Pg


Pro Plus™ User Manual

cut the wires while leaving enough behind to tie into the new solenoid’s lead
wires.

6. Unplug the compressor from the small outlet inside the headbox.
7. Unscrew the two ends of the short coaxial cable inside the headbox that

connects the controller.
8. Disconnect the vinyl O2 line at the quick-connect of the purity sensor.
9. Pull to disconnect the  two fan connectors..
10. Remove the 4 wires (black, white, green, red) leading from the 4 pin connector

using a small screwdriver to depress the small green square “buttons” that
release the pressure sensor wires.

11. Remove the four screws to disconnect the controller.
12. Remove the controller.
13. Put the new controller in position.
14. Connect the new pressure sensor wires by using a small screwdriver to depress

the small green square “buttons” that open up access for the pressure sensor
wires to attach. The correct order is Black, White, Green, Red going left to right
when looking into the headbox from the front of the system.

15. Install the screws to attach the new controller.
16. Insert the fan connectors.
17. Insert line at the quick-connect of the purity sensor.
18. Connect the two ends of the short coaxial cable that attach the controller to the

coaxial connector on the inside of the headbox.
19. Connect the compressor plug.
20. Connect the compressor solenoid lines to either the pin connector ( the last two

ports) or utilize wire nuts to tie into existing lead wires.
21. Use needle nose pliers to insert each of the three power source wires.
22. Close the lid of the Main headbox and install the screws.
23. Plug in the HVO System power cord.
24. Turn the HVO System ON.

5.7.3. Compressor Solenoid Replacement

A compressor solenoid is attached to the compressor’s exhaust port. Its purpose is
to release pressure that may have built up inside the compressor during normal
operation, so that the compressor may spin freely when energized. A malfunctioning
or broken pressure release valve will either A) fail to contain pressure in the
compressor when it is needed, or B) release pressure when the compressor is
attempting to store oxygen.

No tools required.

You can replace the compressor solenoid as follows:

1. Turn the HVO System OFF.
2. Unplug the HVO System power cord.
3. Disconnect the solenoid block tubing.
4. Remove the solenoid block nut.
5. Slide the solenoid block off.
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6. Disconnect the solenoid block wires, or cut lines leaving enough length to tie
into lead wires.

7. Slide the washer off.
8. Pivot the solenoid to point up.
9. Turn the solenoid to unscrew and remove it.
10. Wrap ‘oxygen tape’ around the solenoid fitting.
11. If applicable, disassemble the solenoid assembly as follows:

a. Remove the solenoid nut.
b. Remove the solenoid block nut.
c. Slide the solenoid block off.
d. Slide the washer off.

12. Put the solenoid on its fitting and use a wrench to turn until it is secure.
13. Pivot the solenoid to the correct position.
14. Slide the washer on.
15. Reconnect, or tie in wires of new Solenoid with existing lead wires.
16. Slide the solenoid block on.
17. Install the solenoid block nut and use a wrench to tighten until secure.
18. Connect the solenoid block tubing.
19. Plug in the HVO System power cord.
20. Turn the HVO System ON.

To test for a successfully installed solenoid, wait for the charging stage to begin
(after the warm-up stage) and check if oxygen  is being released from the exhaust
line of the compressor solenoid. If no gas is being released, the installation was
successful.

5.7.4. Fan Replacement

Tools required: Medium Phillips head screwdriver, 9mm socket or small adjustable
wrench

Replace the fan as follows:

1. Turn the HVO System OFF
2. Detach the primary power cord at the back of the Main headbox.
3. Remove the screws and open the Main headbox.
4. Keep track of the fan orientation utilizing the small arrow located on top of the

fan.
5. Disconnect the fan AC connector plug.
6. Use a small flat object to gently pry the filter cover from the outside of the

headbox.
7. Remove the filter from the cover. Clean the filter using warm, soapy water.

Rinse, dry, and set aside.
8. Use a 9mm socket or a small adjustable wrench and a screwdriver to remove

the fan housing nuts.
9. Remove the fan.

10. Put the new fan in position with the label facing into the headbox.
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11. Use a 9mm socket or a small adjustable wrench, and a screwdriver to install the
fan housing nuts.

12. On the outside of the headbox, put a clean, dry filter, and fan cover into position.
13. Attach the fan AC connector plug.
14. Close the lid of the headbox and use a screwdriver to install the headbox

screws.
15. Connect the Main power cord.
16. Turn the HVO System ON and visually verify that the fan is operating.

Figure 28 - Headbox Fan
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Figure 29 - Fan Screws and Outer Base Plate

5.7.5. Compressor Replacement
Tools required: 11/16” crescent wrench, 7/16” socket with a 12” socket extension and
a ratchet, medium Philips head screwdriver.

Remove and install a Compressor as follows:

1. Turn the HVO System OFF.
2. Detach the power cord at the back of the Main headbox.
3. Release all pressure from the HVO System by following the procedure for

emptying the tank(s).
4. Remove the screws and open the Main headbox.
5. Disconnect the input Oxygen Line at the quick-connect of the compressor.
6. Use an 11/16” wrench to disconnect the braided steel output line from the

compressor.
7. Disconnect the power cord of the compressor.
8. Turn the compressor solenoid approximately 90 degrees to get access to the

electrical leads.
9. Use a very small flathead screwdriver to remove the lead wires of the solenoid

from the pin connector on board, and a phillips head screwdriver to remove the
ground. Alternatively you may cut the wires while leaving enough length of wire
to tie into the new compressor solenoid’s wires.

10. Use a 7/16” socket with a 12” socket extension to remove the nuts and washers
that secure the compressor to the headbox.

11. Lift the compressor out.
12. Put the vibration pads in position near the attachment bolts.
13. Put the replacement compressor in position.
14. Install the washers on the attachment bolts.
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15. Use a 7/16 socket (with extension) to install the nuts that attach the baseplate of
the compressor to the headbox.

16. Insert the input oxygen line at the quick-connect to the compressor.
17. Connect the power cord of the compressor.
18. Use a 11/16” wrench to connect the braided steel line to the outflow connection

of the compressor.
19. Connect or tie in the electrical leads of the compressor solenoid.
20. Turn the compressor solenoid approximately 90 degrees to point the electrical

leads down and to allow the oxygen exhaust line to run down next to the “riser”.
21. Close the lid of the headbox and install the screws.
22. Turn the regulator valve handle counter-clockwise to fully close it.
23. Plug the power cord into the back of the Main headbox.
24. Turn the HVO System power ON.
25. Visually verify that the pressure gauge shows pressure slowly increasing.

High Volume Oxygen, 500 W South St, Suite 4, Lincoln, NE 68522 Page 43



Pro Plus™ User Manual

6. Pre-startup Checklist
Before you turn on your HVO System, it’s important to review the following checklists.

Basic Setup:
ロ Main is plugged into a 120V/15A (or, for Titan 2, a 240V/5A) dedicated circuit

ロ Drone (if present) is plugged into a 120V/15A (or, for Titan 2, a 240V/5A) dedicated circuit

ロ 20A 3-outlet Relay Box(es) are plugged into 120V/20A dedicated circuits

ロ 30A 5-outlet Relay Box(es) or Smart Relay Box(es) are plugged into 120V/30A dedicated

circuits

ロ Coaxial cables are daisy-chained from the Main to each Relay Box and Drone

ロ HVO oxygen manifold has one ¼” flexible line firmly connected to each oxygen concentrator,

and these lines are connected to a black plastic 3-outlet push-to-connect fitting.

ロ Make sure that the 3-outlet push-to-connect fittings have no unplugged outlets. If you find an

unplugged opening, insert either a ¼” or ⅜” plug.

ロ All ⅜” flexible lines are plugged into a push-to-connect in the back of a Main headbox or Drone

headbox on one end, and into a 3-outlet push-to-connect on the other end.

ロ HVO oxygen manifold is configured so that the number of oxygen concentrators is roughly

equal among the Main and Drone(s), or the manifold is a “pressure-balanced, common trunk”

type, i.e. all concentrators are connected to the same manifold.

Multi-Tank Setup:
ロ All tanks are joined by a braided steel interconnect that is firmly attached on both ends.

ロ All ball valves are open, allowing the free flow of gas among the tanks.

Oxygen Concentrator Setup:
ロ Concentrators are organized (on a rack, preferably), and plugged into a relay box.

ロ On each concentrator, turn the dial on the flow meter counter-clockwise until it stops.

NOTE: You’ll need to adjust the flow rate on each concentrator again after the system begins

charging (not warming-up – you must wait for the compressor to start, which happens after

warm-up). For new concentrators, the ideal flow rate is 9.5 LPM.

ロ On each concentrator, turn the power switch ON. Nothing will happen until the system starts.

NOTE: The power switches on the individual concentrators should ALWAYS be turned ON while

the concentrators are connected to the HVO System. This is the “I” position on the switch, not the

“O” position. The HVO System will automatically deliver power to the concentrators via the Relay

Box(es).

High Volume Oxygen, 500 W South St, Suite 4, Lincoln, NE 68522 Page 44



Pro Plus™ User Manual

Room Conditions:
ロ HVAC is in place and ambient temperature is in the range of 50-80°F with relative humidity

less than 90%

ロ There is fresh air circulation equivalent to the number of concentrators x 50 SCFM. For

example, 5 concentrators would require 250 SCFM of air movement. Without fresh air movement

Network Setup:
ロ Ensure that either a strong Wi-Fi signal is present, or that an Ethernet cable has been

connected to the Pro Plus™ system. To connect an Ethernet cable, you must open the headbox

of the HVO Main. There you will see an Ethernet jack on top of the touchscreen module. Snake

the Ethernet cable up through the hole in the bottom of the headbox, and connect it to the

Ethernet jack.

Backup Oxygen:
ロ Some applications require backup oxygen, e.g. in the event of a power failure. If you have a

switching manifold, make sure that it has been installed by a qualified gas plumbing expert.

ロ Ensure that your backup oxygen equipment and procedures are in good working order.

ロ Ensure that a check valve is in place to prevent a backward flow into the HVO tank, e.g. if

high-pressure backup cylinders are turned on.
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7. Technical Support
If there is a problem with your HVO System, refer to the section on Troubleshooting your HVO
System. For additional information, visit the HVO Support Page.

If this does not fix the problem, contact HVO.
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8. Illustrated Parts List
Part Description Variations Photo

HVO Main

Headbox,
Controller,
Compressor,
Tank
combination

30, 60, 80
gallon tank
Mighty Mite,
Titan 1, Titan 2
Compressor

P/N

Shown: Pro Plus™ 30 Gallon Main

HVO Drone
Headbox and
Tank
combination

30, 60, 80
gallon tank
Standard,
Mighty Mite,
TItan 1, Titan 2
Compressor

P/N

Shown: Pro Plus™ 30 Gallon Drone
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Storage Tank Tank (without
Headbox)

30, 60, 80
gallons

P/N

STR-30G,
STR-60G,
STR-80G

Shown: 80 Gallon Storage Tank

PSA Oxygen
Concentrator

Device that
filters oxygen
from
atmospheric air

10 LPM,
multiple makes
and models
(we don’t sell 5
LPM)

Shown: Respironics M10

Relay Box

Electrical signal
transmitter used
to turn
concentrators
on and off

3-outlet
(120VAC/20A
or 240V/8A (V
or VAC. pick
one. I prefer V)
EU/Overseas)
P/N
RBX-A3-120VA
C,
RBX-A3-220V
EU/Overseas

5-outlet
(120VAC/30A
or 240V/13A
EU/Overseas)
P/N
RBX-A5-120VA Shown: 5-Outlet Smart Relay Box
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C,
RBX-A5-220V
EU/Overseas

5-outlet Smart
Relay
(120VAC/30A
or 240V/13A
EU/Overseas)
P/N
SRBX-A5-120
VAC,
SRBX-A5-220
V EU/Overseas

Headbox

Steel box
containing
system
components,
and attached to
a Tank

Main P/N
PSM-M2-HB,
PSM-M3-HB

Drone P/N
PSM-D2-HB,
PSM-D3-HB

Shown: Drone Headbox

Compressor

Motor to
compress and
transfer oxygen
from a
concentrator to
a tank.

Mighty Mite,
Titan 1, Titan 2

Shown: Mighty Mite

Compressor
Solenoid

Releases
excess
pressure from
the HVO
System
compressors

Normally
Closed
Compressor
Solenoid used
for Main and
Drone

<Image needed>

Shown: Compressor Solenoid

Machine Cord
120VAC/15A
power cord for
Main and Drone

15A NEMA
5-15P,
30A NEMA
L5-30P

<image needed>

Shown: 20APower Cord
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Oxygen
Regulator

Controls
outbound line
pressure from
the HVO
System to the
oxygen
consuming
application

High Flow/Low
Pressure
P/N
REG247125

Shown: Harris Regulator

Manifold

Connected
brass fitting and
lines that
conduct the
flow of
generated
oxygen from
multiple inputs
to a single
output

Up to six (we
do more than
6, depends on
need) 1/4"
input lines, one
3/8" output line
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9. APPENDIX
9.1. Technical Data

HVO System Mighty Mite Main & Drone Plug Type: NEMA 5-15P

Input Voltage/Frequency 120VAC/60Hz

Starting Amps 10A

Circuit Amps Required 15A

Phase Single

Operating Temperature Range 45-90°F

Oxygen Input Fitting 3/8 inch quick connect

Standard Tank Pressure

Setpoints 100 to 160 psi*

HVO System TITAN 1 Main & Drone Plug Type: NEMA 5-15P

Input Voltage/Frequency 120VAC/60Hz

Starting Amps 10A

Circuit Amps Required 15A

Phase Single

Operating Temperature Range 45-90°F

Oxygen Input Fitting 3/8 inch quick connect

Standard Tank Pressure

Setpoints 100 to 160 psi*

HVO System TITAN 2 Main & Drone Plug Type: NEMA L6-15P

Input Voltage/Frequency 240VAC/60Hz

Starting Amps 3A

Circuit Amps Required 3A

Phase Single

Operating Temperature Range 45-90°F

Oxygen Input Fitting 3/8 inch quick connect

Standard Tank Pressure

Setpoints 100 to 175 psi*

*Setpoints may be customized. Contact HVO for details.
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Tank 30 Gallon

Liquid Volume 30 gallons

Gas Volume 1,236 liters @ 160 psi 1,352 liters @ 175 psi

Dimensions 22"x24"x54"

Weight 150 pounds

Tank 60 Gallon

Liquid Volume 60 gallons

Gas Volume 2,472 liters @ 160 psi 2,704 liters @ 175 psi

Dimensions 22"x30"x64"

Weight 280 pounds

Tank 80 Gallon

Liquid Volume 80 gallons

Gas Volume 3296 liters @ 160 psi 3,605 liters @ 175 psi

Dimensions 24"x30"x64"

Weight 350 pounds

Product 3-outlet Relay Box Plug Type: NEMA 5-20P

Input Voltage 120VAC/60Hz

Phase Single

Dedicated Circuit Amps 20A

Operating Temperature Range 45-90°F

Products

5-outlet Relay Box &

Smart Relay Plug Type: NEMA L5-30P

Input Voltage 120VAC/60Hz

Phase Single

Dedicated Circuit Amps 30A

Operating Temperature Range 45-90°F
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9.2. Oxygen concentrator Data Sheets

● Respironics M10 Oxygen concentrator Datasheet

● Airsep Onyx Ultra 10 Oxygen concentrator Datasheet

9.3. Patents - Method and Apparatus for Managing Oxygen
Generating System

● 8,702,840 granted April 22, 2014

● 8,876,941 granted November 4, 2014

● 9,139,434 granted September 22, 2015

● 9,372,488 granted June 21, 2016

● 10,073,441 granted September 11, 2018

9.4. Certifications
● European CE Mark granted by NCEE Labs May 4, 2020.

9.5. Glossary

Term Definition

Air Separation
The process of separating atmospheric air into its constituent
gasses, usually to isolate a particular gas, in this case oxygen.

Argon (Ar)

An inert gas that constitutes approximately 5% of the extract
from PSA/VSA oxygen concentrators. Oxygen is the chief
extract, constituting approximately 95% of the output.

Braided Steel Line
A high-pressure line used to interconnect two HVO tanks and to
connect the compressor to the tank.

Bung
A threaded plug used to make an airtight seal on the openings of
an HVO storage tank.

Changeover Manifold

An oxygen delivery device that enables a backup system to
supply oxygen to a gas pipeline. Automatic changeover is
facilitated by using a low pressure setpoint as a trigger to switch
to the backup supply.

Charged

The last stage in the charging cycle, after charging. Triggered
when the high setpoint is reached, at which point the compressor
solenoid is de-energized / opened.

Charging

The second stage in the charging cycle, after warm-up, is
triggered when the warm-up period expires. The compressor
solenoid is energized / closed, the compressor turns on, and the
HVO System begins storing generated oxygen. The charging
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state ends when the high pressure setpoint is reached.

Charging Cycle

A sequence of states that control the generation and storage of
oxygen in the HVO System: Warm-up, charging, and charged.
The charging cycle begins when the tank pressure is below the
low setpoint, and ends when the tank pressure is at the high
setpoint.

Check Valve

A valve that allows gas to flow in only one direction. The HVO
System uses a check valve to prevent oxygen from flowing back
through the compressor.

Cloud Monitoring Service

A subscription service that collects data from HVO Pro Plus™
systems, stores it in the cloud, and makes it available for
subscribers to view. The service monitors the data for actionable
conditions and, when detected, sends notifications via text and
email to subscribers.

Coaxial Cable

A flexible electrical cable over which the Main sends a signal to
associated Relay Boxes and Drones to indicate when they
should become active or inactive.

Compressor Assembly

A replaceable assembly consisting of a compressor, braided
steel line, check valve, compressor solenoid, and mounting
plate.

Concentrator Warm-up Mode

A 90 second stage of the charging cycle during which the
attached oxygen concentrators are activated but prior to
activation of the compressor. Enables the concentrators to
achieve maximum oxygen purity.

Controller Assembly

A replaceable assembly consisting of a PCB and a touchscreen
module that are mounted on an L-bracket. Used to control the
charging cycle and to communicate data to the cloud.

Cubic Feet per Hour (CFH)

A flow rate measurement of the number of cubic feet of gas that
flows past a point in a gas pipe over a period of one hour. Implies
actual temperature and pressure.

Cubic Feet per Minute (CFM)

A flow rate measurement of the number of cubic feet of gas that
flows past a point in a gas pipe over a period of one minute.
Implies actual temperature and pressure.

Drone

A compressor assembly mounted in a headbox situated on top of
a tank. Receives a coaxial signal from the Main to determine
whether to turn on or off. Used to expand the compression
capacity of an HVO System by enabling additional concentrators
to be attached to the system.

Compressor Solenoid
A solenoid that is used to release pressure so the compressor
can start unimpeded.

Ethernet

A wired network standard that is an alternative to Wi-Fi. Requires
no configuration. Preferable to Wi-Fi, when available, due to
higher transmission speed and reliability.

Headbox

The large green box located on top of a storage tank that houses
the components of the Main and Drone, . In the Main, it contains
a controller, compressor, and fans. In the Drone, it contains a
compressor and fans.
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High Setpoint

The tank pressure that triggers the “charged” state in the
charging cycle. Set to 160 PSIG for the Mighty Mite and Titan 1
compressors and 175 PSIG for the Titan 2 compressor.

Liquid Oxygen (LOX)

When compressed and cooled, gaseous oxygen changes state
and becomes a liquid. The HVO System does NOT use or
produce liquid oxygen.

Liters per Minute

A flow rate measurement that indicates the number of liters of
gas (or liquid) that can pass through a pipe in one minute.
Implies actual temperature and pressure.

L-bracket

A steel bracket located in the Main which serves as the
foundation for the controller assembly. Contains the PCB and the
touchscreen module.

Low Setpoint
The tank pressure that triggers the warm-up state in the charging
cycle. Set to 100 PSIG by default for all compressors.

Power Cord Power cord used for the Main, Drone and Relay Boxes.

Main

The Main is the brain of the HVO System, controlling the
charging cycles based on tank pressure.
It consists of a touchscreen module, a controller assembly and a
compressor assembly mounted in a headbox situated on top of a
tank.

Molecular Sieve
A material such as zeolite that is used in PSA/VSA oxygen
concentrators and molecular sieve-based oxygen plants.

Touchscreen Module

A single-board computer in the Pro Plus™ system that controls
the touchscreen display, collects sensor data, and transmits this
data to the cloud.

Nitrogen (N)

A gas that constitutes approximately 80% of atmospheric air and
the only gas that is significantly removed from air by PSA oxygen
concentrators.

Oxygen (O)

The primary extract of the PSA/VSA process, constituting
approximately 95% of the output. Most of the remaining 5% of
the output is Argon.

Oxygen Concentrator

A device that uses a molecular sieve-based air separation
process such as PSA to produce purified oxygen. The output of
most oxygen concentrators is rated USP Oxygen 93, i.e. 90-96%
pure.

Oxygen Purity

Refers to the purity of generated oxygen as a percentage of the
measured gas, where 0% is the least pure and 100% is the most
pure.

Oxygen Regulator

A device that is connected to the tank to regulate the pressure of
oxygen coming from the HVO System. As a general rule, the
pressure setting on the regulator should never be higher than the
low setpoint pressure.

Pop-off Breaker

A circuit breaker in the headbox of the Main and Drone, as well
as in the standard 3-outlet and 5-outlet Relay Boxes. If a power
surge occurs, the pop-off breaker will trip to break the circuit,
which protects the compressor, circuit board, and other
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components from being damaged.

Pounds per Square Inch (PSI)
A unit of pressure expressed in pounds of force per square inch
of area.

Pounds per Square Inch Gauge
(PSIG)

Gauge pressure is the pressure relative to atmospheric pressure.
For example, the pressure gauge on a tank that is not sealed will
read 0 PSIG, even though the weight of the atmosphere at sea
level exerts 14.7 PSI. For pressurized vessels, use PSIG.

Pressure Swing Adsorption (PSA)

A technique used to separate gas species from a mixture of
gasses using an adsorbent material. In PSA oxygen
concentrators, nitrogen is removed from air, yielding up to 95%
pure oxygen.

Printed Circuit Board (PCB)
An electronic circuit board to which integrated circuits and other
components are attached.

Relay Box

An HVO System component that controls the on/off state of
oxygen concentrators via a coaxial signal. Available in 3-outlet
and 5-outlet variations for 120VAC and 240V power.

Safety Blow-off Valve
The valve that releases gas into the atmosphere when the
pressure in the tank exceeds 200 PSIG.

Sieve Bed
Cylinders in a PSA oxygen concentrator that contain a material
called zeolite that eliminates nitrogen from air.

Standard Cubic Feet per Minute
(SCFM). Also, SCFH, SLPM.

The flow rate of a gas, corrected to "standardized" conditions of
temperature and pressure. See STP.

Standard Temperature and
Pressure (STP)

Standard established for taking accurate measurements of
substances, such as gasses. The NIST standard defines STP as
20 °C (293.15 K, 68 °F) and an absolute pressure of 1 atm
(14.696 PSIG, 101.325 kPa).

Storage Tank

In an HVO System, a storage tank is an oxygen-clean, steel
vessel used to store oxygen at pressures up to 175 PSIG.
Available in 30, 60, and 80 gallon sizes.

USP Oxygen 93

A certification given by the United States Pharmacopeia to
represent oxygen produced from air by the molecular sieve
process. Such oxygen is expected to contain >= 90% and <=
96%, by volume, of oxygen, the remainder consisting mostly of
argon and nitrogen.

Vacuum Swing Adsorption
Similar to PSA but using a vacuum to pull gasses rather than
pushing them through sieve beds.

Vinyl Oxygen Line
Oxygen-rated tubing that is used to carry oxygen in the manifold
and inside the Headbox.

Warm-up

A stage in the charging cycle that enables the oxygen
concentrators to warm up, which enables them to produce gas of
a high oxygen percentage before the HVO System begins to
store it. The default value of 120 seconds may be changed.
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9.6. Instructions for Long Term Storage
When putting an HVO System into long-term storage, the goal is to prevent the equipment
from coming into contact with water or being exposed to humidity. You’ll need desiccant
packets, heavy-duty plastic bags, twist-ties, and your original oxygen concentrator boxes (or
new boxes). Perform this procedure with all equipment dry, clean, and at room temperature.

Prepare the oxygen concentrators:

1. Close the flowmeters on the oxygen concentrators.
2. Place each PSA oxygen concentrator in a plastic bag with one or two desiccant

packets.
3. Close the bag and seal it with a twist-tie.
4. Place the bag and concentrator in a box.

Prepare the headboxes (Main and Drone):
1. Cover the headbox with a large plastic bag.
2. Tape the bag so that it prevents air from entering the headbox.

Storage room conditions should have a temperature between 0 to 70°C, and be free of dust
and moisture.
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