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IMPORTANT
Before you start using the
Warm Inspired Air Control Unit
· Read the Getting Started Guide which is located on the USB
drive included with the HBC Controller
· The Controller and Software User Manuals are also on the USB
drive
· The Windows HBC Software is on the USB drive and can be
installed on your Windows PC to run the monitoring software
and download software updates. (Note that the controller will
run independently without a computer connection)
· Automated updates of PC Software and Controller Firmware
will be available when the Controller is connected to a
Windows PC with internet connection by USB cable when the
HBC software is started
(see Software Manual for more details)
· The website for the latest software and other information is
http://www.aasmedical.net
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1. What’s in the box
1.1. Tube heating

1
2
3
4
5
6
7

HBC controller
IEC mains cable with regional appropriate plug
USB cable (USB A to USB mini B plugs)
USB flash drive containing HBC software
Cable HBC to breathing tube ( 15 pin D connector
to 4pin block)
Heated breathing tube
Auxiliary temperature probe

1.2. Qube heating

2. 1
2
3
4
5
6
7

AAS HBC

HBC controller
IEC mains cable with regional appropriate plug
USB cable (USB A to USB mini B plugs)
USB flash drive containing HBC software
Cable HBC to breathing Qube ( 15 pin D connector
to 4pin mini XLR)
Qube heating block
Auxiliary temperature probe
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2. How to connect the Heated Breathing Circuit controller to a breathing
tube
Connect the IEC power cable to the rear of the HBC unit (Figure 1) and plug into a mains supply.

Figure 1 HBC controller rear view

Connect the breathing tube cables’ 15pin plug (Figure 3a) to the front panel of the controller (Figure 2).

Figure 2 HBC controller - front view

Connect the other end of this cable to the tube (Figure 3 a,b,c ). The tube connector proximal to this
electrical connection is proximal to the breathing canister in the breathing circuit (i.e. distal to the
animal).

Figure 3a,b,c Cable connection to Heated breathing tube
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If the controller is now switch on, it will begin heating to the stored preset temperature. The default
setup should be applied (see section Setting up Tube circuit or Qube defaults)
Whilst the heating tube is attached, the CIRCUIT LED on the front panel is illuminated and the
display shows the temperature of the inspiratory tube sensor. An additional HEATING LED on the
controller shows heating activity.
The controller heating can be enabled or disabled by pressing the Heater Enable button. In the
disabled mode temperatures may be monitored without heating.
Temperature units are selected with the C/F button. The default unit is software set (see user
manual).
An auxiliary temperature probe may also be used for additional information such as rectal
temperature or expiratory tube temperature. The general-purpose auxiliary probe (Figure 4) can be
connected into the jack socket on the controller’s front panel. For the measurement of expiratory
temperature, a heated breathing tube is used for that limb of the breathing circuit and an auxiliary
expiratory sensor cable is use (Figure 5)
Whilst an auxiliary probe is attached, the PROBE LED on the front panel is illuminated, and the
display shows the temperature of the auxiliary probe.
If both heater tube and auxiliary probe are used, the display switches between the two
temperatures every 3 seconds, and the illumination of the PROBE or CIRCUIT LED indicate the
current measurement source.

Figure 4 General purpose Auxiliary temperature probe

AAS HBC
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3. How to connect the Heated Breathing Circuit controller to a Qube
Connect the IEC power cable to the rear of the HBC unit (Figure 1) and plug into a mains supply.
Connect the Qube cables’ 15pin plug (Figure 6) to the front panel of the controller (Figure 2).

Figure 6 Cable connection to Qube

If the controller is now switched on, it will begin heating to the stored preset temperature. The
default setup should be applied (see section Setting up Tube circuit or Qube defaults)
Whilst the Qube is attached, the CIRCUIT LED on the front panel of the controller is illuminated and
the display shows the temperature of the inspiratory tube sensor. An additional HEATING LED on the
controller shows heating activity. A Heating activity LED on the Qube mirrors the controller LED and
visibly indicates power is being supplied to the Qube.
The controller heating can be enabled or disabled by pressing the Heater Enable button. In the
disabled mode temperatures may be monitored without heating.
Temperature units are selected with the C/F button. The default unit is software set (see user
manual).
An auxiliary temperature probe may also be used for additional information such as rectal
temperature or expiratory tube temperature. The general-purpose auxiliary probe (Figure 4) can be
connected into the jack socket on the controller’s front panel. Whilst an auxiliary probe is attached,
the PROBE LED on the front panel is illuminated, and the display shows the temperature of the
auxiliary probe.
If both heater tube and auxiliary probe are used, the display switches between the two
temperatures every 3 seconds, and the illumination of the PROBE or CIRCUIT LED indicate the
current measurement source.
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4. How to install the software
Note that the HBC controller will operate with or without the computer connection. Unconnected to
a computer, no data is stored for data logging, and the setup values will be the last ones applied (or
factory defaults.
The HBC software is compatible with Windows 10 operating systems. The computer must also have
the dotNET framework library (version 4.0 or higher) loaded, which is included as part of a Windows
10 installation and should not be a problem. When using the HBC software on older versions of
windows, it may be necessary to update the dotNET framework library (available free from
Microsoft.com). The only computer hardware requirement apart from being able to run Windows
10, is a free USB port.
The HBC software can be installed directly from the USB flash drive by double clicking the
AASHBCxvxx.exe icon. (where xvxx is the version number; for example, 1v43). Follow the installation
prompts.

5. How to operate the Heated Breathing Circuit controller connected to
a computer
The HBC controller can be plugged into the computer via a USB cable. The port on the controller is
shown in (Figure 7)

Figure 7 HBC right hand side view (note USB port)

The first time the HBC controller is connected to a computer there may be a short delay whilst
Windows enumerates the new USB device, subsequently Windows will recognise the device
immediately. Note that additional no drivers to those that are already built into Windows are
required.
The computer software provides full monitoring, charting and data logging facilities. It also allows
the controller to be configured to a different target temperature and measurement units. The
software also manages the firmware1 upgrade process, including automated internet downloads of
upgrades. Operation of the software is detailed in the user manual.

1

Firmware is the software contained in the controller (not the Windows software)
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6. Setting up Tube circuit or Qube defaults
When the software is installed on the computer and there is a USB link between the computer and
the HBC controller, the controller defaults should be set up. In the Setup menu, select controller
options (Figure 8).

Figure 8 HBC controller Setup screen

The Required HBC Setup column of this form should be adjusted to the defaults shown ( Figure 9,
Figure 10) depending on whether a Tube circuit or Qube will be used. Note that greyed out fields
cannot be altered.
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Figure 9 Recommended Tube circuit default settings

Figure 10 Recommended QUBE default settings

When the column is completed, click the Save Setup button and the Required HBC Setup will.be
written to non-volatile memory in the controller. The software then reads the controllers setup data
and writes it into the Current HBC Setup column to confirm a correct setup write.

7. Parts for replacement and consumables
Part Number
Controller Parts

Photo

Heated Breathing Circuit
controller ONLY

8445

Aus/NZ - 8970
UK – 8971
US - 8998
EU – 8999

IEC mains cable with regional
appropriate plug

USB cable (USB A to USB mini
B plugs)

8968

AAS HBC

Description

Getting Started Guide

30Aug21

9

Heated Breathing Circuit
Parts
2-20kg – 8347
20-80kg – 8348

Cable HBC to breathing tube
( 15 pin D connector to 4pin
block)

8615

Qube Parts
Qube ONLY – 8270
Qube + Rodent Masks – 8437
Qube + Exotics Masks – 8457

Heated Qube

Cable HBC to Qube
( 15 pin D connector to 4pin
mini XLR)

8619

Auxiliary temperature
measurement Parts
4.0mm Cat/Dog – 8617
3.2mm Rodent – 8618

8616

AAS HBC

Heated Breathing Circuits

Auxiliary temperature probe

Auxiliary Expiratory tube
cable
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1. Introduction
Maintaining anaesthesia in small animal veterinary practice is most commonly achieved using
inhalation of volatile vapour ("anaesthetic gas"), typically isoflurane. The anaesthetic gas is
generally delivered by flowing oxygen through a vaporiser, to a breathing system which is
connected to the animal via flexible plastic tubing (breathing hoses).
The breathing hoses are replaced on a daily basis to permit cleaning. Most commonly in dogs
and cats, unconsciousness is induced by using a short acting intravenous anaesthetic, then an
endo-tracheal tube is placed into the animal’s airway and sealed to make a gas tight connection
with the anaesthetic breathing system. This means that the animal’s nose has been by-passed.
The inspired gas, usually at room temperature (20oC to 22oC in surgery rooms) must be warmed
to body temperature = 38oC and 100% humidified before reaching the lungs. Expired gas
temperature and humidity, usually recovered by the nose, are lost to the expired limb of the
anaesthetic breathing system, so small animals become cold (hypothermic) during anaesthesia
which results in longer recovery and increased anaesthesia mortality compared to normothermic animals.
AAS Heated breathing circuits warm the inspired anaesthetic gas close to body temperature (38
o
C) for small animals. This may be useful in reducing heat loss and pulmonary flow resistance
AAS HBC
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and avoiding bronchospasm and laryngospasm due to the inspiration of cold gas.in asthmatic
animals. We have developed 2 two principal devices for the broadly similar purpose of warming
inspired anaesthetic gas, depending on the animal’s size and the practicalities of intubation.
These are the Heated Breathing Tube, and the Qube®.
The Heated Breathing Tube is designed for anaesthesia of small animals (e.g. dogs, cats, rabbits
etc.) where the inhalant anaesthetic is typically delivered via an endo-tracheal tube from a circle
breathing system
The Qube is designed for anaesthesia of very small animals including rodents (mice, rats, gerbils
etc.), birds, reptiles and other exotic species such as found in zoological parks, where intubation
may not be possible or practical.

Figure 1 Diagram of an anaesthetic machine with a circle breathing system

2. Heated Breathing Tube
Heated breathing tubes are novel devices (AAS Patent Applied for 2011), designed for
anaesthesia of small animals (e.g. dogs, cats, rabbits etc.) where the inhalant anaesthetic is
typically delivered via an endo-tracheal tube from a circle breathing system (Figure 1)
The inspired gas is warmed by passage through an inspiratory heated breathing tube. Advanced
Anaesthesia Specialists (AAS) produces 2 sizes of heated breathing tubes designed for animals:
12mmID or 16mmID and both 1.5m long (breathing tubes used in anaesthesia of adult humans
are typically 20mmID).
The AAS tubes include a heating wire embedded in the wall of the tube spirally extending along
the length of the tube. In addition, at the endotracheal end of the breathing tube a temperature
sensor extends radially into gas stream. This heated breathing tube is supplied thermostatically
controlled power via a 4-conductor cable by the HBC control unit.
contents
AAS HBC
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3. Qube® - Heated Anaesthesia Block
Heated rodent anaesthesia blocks (Registered trademark Qube) are novel devices (AAS Patent
Application lodged 2010) designed for anaesthesia of very small animals including rodents
(mice, rats, gerbils etc), birds, reptiles and other exotic species such as found in zoological parks,
where intubation may not be possible or practical. In this case the inhalant anaesthetic is
delivered via a sealed, zero dead space face mask (place over the animal’s nose or beak) which
is connected to an anaesthetic gas delivery block which can be heated to warm the inspired gas
(Figure 2)

Figure 2 Diagram of a Heated Rodent Anaesthesia Block connected to an anaesthetic machine

The AAS Qube block (50 x 50 x 70 mm, 0.25 kg), is warmed by two embedded thermostatically
controlled heater elements from power supplied by the Heated Breathing Circuit controller.
Anaesthetic gas is fed to a barbed input port and passes along a warming path through the
block. The warmed gas is delivered to the mask connection port to then be inhaled by the
animal. There are a range of Qube mask sizes and shapes available for specific species and
applications (see ZDS Qube Mask). Exhaled gas exits via a second port into a waste gas removal
tube.

4. Heated Breathing Circuit controller
a) Description
The Heated Breathing Circuit controller is an embedded microprocessor-based system
with the following functionality:
1) Monitoring the Heated Breathing Tube or Qube temperature close to the animals’
airway and continuously report the temperatures to the HBC display and an
attached (via USB) computer
contents
AAS HBC
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2) Control the heating power to the Heated Breathing Tube or Qube
3) Detect over temperature, disable further heating, and report the condition to the
HBC display and an attached (via USB) computer
4) Detect sensor error conditions and report the condition to the HBC display and an
attached (via USB) computer
5) Allow an auxiliary temperature to be measured from an additional sensor which
may report on animal core temperature or exhalation temperature as required.
Continuously report the auxiliary temperatures to the HBC display and an attached
(via USB) computer
6) Display the temperature in Celsius or Fahrenheit (selectable) on an LED display
7) Operate both with a USB attached computer and autonomously in Stand-alone
mode (heating is disabled when only powered by USB)
8) Detect heater short circuits and over currents and safely manage controller shut
down until the overload has been removed.
b) Connecting the controller
The controller is designed with flexibility of use in mind and can be connected in several
different ways.
Figure 3
Darvall Heated Breathing Circuit Controller connected to
a Darvall Smooth-Wall heated breathing circuit. The
inspiratory limb of the circle system is connected to the
Heated Breathing Circuit Controller at the canister end of
the inspiratory tube. The animal end of this tube has an
imbedded temperature sensor to monitor the temperature
of the inspired gas.

c) Stand-alone heated tube
A power plug (IEC) is connected to the rear of the unit and a D15 plug is connected between
the front of the unit and the heater tube. (Figure 3). The anaesthetic gas circuit is connected
in the required configuration.
d) Computer monitored heated tube
Connected as with Stand-alone (a) and add a USB connection from the controller (on
right hand side, side panel) to the computer. The AAS HBC software will detect the
connection automatically.
AAS HBC
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Note also that when connected to a computer and no mains power is present at the IEC
socket, the controller will operate in all monitoring ad data logging modes, but no
heating will be available. This condition will be reported with a special error code to the
computer.
e) Auxiliary temperature monitoring
An additional sensor may be plugged into the auxiliary jack socket on the controller’s
front panel (in addition to connections in (a) and (b) above). Which sensor being
monitored on the LED display on the controller’s front panel is indicated by the two LEDs
near the D15 socket on the front panel.
Note If there is no heater element (tube) present, the auxiliary temperature may still be
monitored.

5. ZDS Qube connections
The Qube heating block may be used in place of the heated tube. The electrical
connections are similar to those described in (a), (b) and (c) above except that the D15
cable has a 4-pin mini XLR plug on the end which goes into the Qube.

Figure 4 Shows 2 ZDS Qube. The ZDS Qube
block on left shows rodent in a mask being
monitored by an auxiliary temperature probe.
The ZDS Qube block in the centre is connected
to the Heated Breathing Circuit controller
which provides power and monitors the
temperature of the block. The HBC controller
is on the right.

AAS HBC
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Figure 5 Close up of the ZDS Qube block. The Red
light shows that heating is on. In this picture the gas
ports are not connected to the anaesthetic gas delivery
machine (small top port is anaesthetic gas in; the
large bottom port is waste anaesthetic gas out)

6. Safety Features of the HBC system
1) Modern anaesthetic vapour agents are “generally regarded as non-flammable during
clinical anaesthesia” The heating elements of the HBC system are designed to never
contact the anaesthetic gas; (indirect heating), eliminating electrical fault conditions as an
ignition source to the gas.
2) The HBC system maintains electrical isolation between the animal and conductive
surfaces in the system.
3) The temperature monitoring sensor close to the animal prevents thermal damage to the
airway.
4) An over safe operating temperature condition will cause an alarm and disable further
heating
5) An electronic overload system built into the controller protects against tube heater and
Qube heater short circuits and unexpected over-currents.
6) Fault conditions are reported by readable messages on the LED display (Further
explanation can be found in the “functionality and Fault finding guide “

7. Specifications
Power source
Power connector

Internal Power supply

AAS HBC

100-250V AC mains
IEC C13 connector with integral switch and fuse
allowing IEC C13 cables with international plug
varieties
75W Switch Mode Power Supply fixed 24V DC
output
unit is enclosed metal frame type with UL
certification and CE mark
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Controller

Single printed circuit board with all control
components. Input voltage 24V logic operating
voltage 5V
Purpose built all steel construction in two parts –
both parts with earth link. Top half with narrow
ventilation slits - lower half contains solid
barrier to prevent contact with mains through
ventilation slits
Full electronic overload detection with
controlled shut down ( Very much faster than
fuse protection)
24V
thermistor

Enclosure

Electrical Protection

Heating voltage
Temperature Sensors

8. Parts for replacement and consumables
Part Number
Controller Parts

Photo

Heated Breathing
Circuit controller
ONLY

8445

Aus/NZ - 8970
UK – 8971
US - 8998
EU – 8999

IEC mains cable with
regional
appropriate plug

USB cable (USB A to
USB mini B plugs)

8968

AAS HBC
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Heated Breathing Circuit Parts
2-20kg – 8347
20-80kg – 8348

8615

Heated Breathing
Circuits

Cable HBC to
breathing tube
( 15 pin D connector
to 4pin block)

contents
Qube Parts
Qube ONLY – 8270
Qube + Rodent Masks – 8437
Qube + Exotics Masks – 8457

8619

Cable HBC to Qube
( 15 pin D connector
to 4pin mini XLR)

Auxiliary temperature measurement Parts
4.0mm Cat/Dog – 8617
3.2mm Rodent – 8618

8616

AAS HBC

Heated Qube

Auxiliary temperature
probe

Auxiliary Expiratory
tube cable
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9. ZDS Qube Mask Sizes

Part #

Description

Application

8382

ZDS Qube Mask 15mm
Offset Tapered White
Acetal

Shortened 20mm offset mouse
facemask specifically for
stereotaxic block

Diagram

Typical Species:- Mouse

8416

ZDS Qube Mask 20mm
Offset Tapered

3/4"/20mm offset tapered.
Supplied with two 20mmOD 0.3"/8mm ID aperture
diaphragms
Typical Species:- Mouse

8415

ZDS Qube Mask 20mm
Straight

3/4"/20 mm straight. Supplied
with two 20mm OD - 0.3"/8mm
ID aperture diaphragms
(#8334)
Typical Species:- Small Rat

8414

ZDS Qube Mask 25mm
Tapered

1"/25 mm tapered. Supplied
with two 25mm OD 1/2"/12mm ID aperture
diaphragms (#8335)
Typical Species:- Large Rat

8413

8420

ZDS Qube Mask 40mm/1.5"
offset tapered

ZDS Qube Mask 15mm
Tapered Endotracheal Tube
Adaptor

1.5"/40mm tapered, offset supplied with one silicon
diaphragm with 3/4"/20mm
aperture
Typical Species:- Rabbit /
Ferret
- for use with all standard ET
tubes (0.6"/15mm ID)
Typical Species:- Mouse

8381

AAS HBC

ZDS Qube Mask Blanking
Plug Black Acetal

Sealed off blanking plug for use
on 5 station manifold when
stations are not in use.
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Trademarks

Darvall is a registered trademark of Advanced Anaesthesia Specialists Pty
ZDS Qube is a trademark pending of Advanced Anaesthesia Specialists Pty
Information contained in this publication regarding device application is intended through
suggestion only. It is the user’s responsibility to ensure that the equipment discussed in this
document meet the needs of your requirement. It is the user’s responsibility to operate the
equipment in a safe manner.
Copyright © 2012-2021 Advanced Anaesthesia Specialists

Contact Details:Australia (Headquarters)

Advanced Anaesthesia Specialists Pty
Web: Email:
Telephone:

AAS HBC

www.aasmedical.com.au
Sales@aasmedical.com.au
+61 2 9808 1844
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WARNING
The 4-pin male connector on the cable, which connects with the
female connector on the Heated Breathing tube, MUST be aligned
correctly.
If the parts are connected with the wrong alignment the control board
in the HBC Controller will shut down or not function (depending on
the exact misalignment) until the power and heater load have been
disconnected and reconnected correctly.
[** On Controllers built before 2021, it was possible that connector
misalignment damaged the controller electronics]
Fig 1
Align the Arrow on the Male connector on the cable as
shown in Fig 1 with locking tab is facing up.

Fig 2
Gently push the male connector on the
cable into the female connector on the
hose until the locking tab “clicks” into
place.

Locking tab
Locking Tab Missing

Fig3
If the locking tab on the male connector is missing
replace the cable immediately to avoid the risk of fitting
the connectors incorrectly
AAS HBC
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Removing the Heated Hose Cable from the Hose
To Remove the plug from the hose it is necessary to place gentle pressure at the rear
of the locking tab to release the catch and pull gently see Fig 4 and Fig 5

Press here to release
the catch

Fig 4

Fig 5
Press firmly on the rear of the locking
tab and pull the plug gently from the
connector on the heated hose.
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What the software does
This software is provided for use with the Advanced Anaesthesia Heated Breathing Circuit
controller. It provides the following prime functions: 1
2
3

Temperature and event recording interface that may be annotated, viewed
and exported into other analysis software (such as Excel).
Controller setup and adjustment, to control the temperature operating point
and default metric / imperial units
Facility for upgrading the controller firmware from the AASmedical.com web
site.

Software Requirements
The AAS Heated Breathing Circuit software (AAS HBC) will run on a Windows compatible
computer with Windows 10
The Operating system must run the .Net Framework4.0 (or higher) software library. This is
generally already installed in a Windows 10 system; but can be downloaded from
www.microsoft.com/net
A version of Microsoft Excel, Open Office Calc, access to Google Sheets or any other
program capable of opening a CSV file is required to view logged data files
Additional Hardware requirements: - one free USB port

AAS HBC

Software User Manual

30Aug21

3

Working Areas of the Window
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menu
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A
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B
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Figure1 Main window
The numbers and letters showing (in figure 1) are the parts of the Window and their
function are detailed as working areas of the window.

1

Data Log File Status
Displays the file name when recording

2

USB Status
Confirms correct USB link to Control unit

3

HBC Status
Displays whether the sensors and heater is attached and gives an error
code accordingly (See System Status Codes for error code meaning)
Settings Status
(Below HBC Status) gives a coded version of the settings information
(See Menu Setup – Controller Options) This area also shows settings file
errors if they occur.

4
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AAS HBC

Inspiratory Temperature chart
The red (upper) chart displays a historical record of the inspired air
temperature
Auxiliary Temperature chart
The green (lower) chart displays a record of the auxiliary temperature (if
an aux sensor is used).
Real Time Temperature indicators
The real time temperatures from the inspiratory and auxiliary sensors
are numerically displayed. In addition, if using a heated breathing tube,
an estimate of the endo-tracheal temperature is displayed (see Note on
Inspiratory temperature)
Data Logging Panel
The left side panel displays temperature data sent from the controller
with a date and time stamp derived from the computer’s clock, and the
system status code.
Procedure Information button
Brings up an editable form regarding the procedure.
Equipment Procedure details, and general Notes can be recorded. This
data is saved with the temperature records when recording is activated.
Record Data button
Brings up an open file dialog window. Select a file name and browse to
the destination that the data file will be recorded to. On closing this
dialog, recording begins, and the Data Log file (CSV format) is declared
in the Data Log file status box
Stop Record button
Stops the recording and closes the data file.
Clear Log button
Clears the Data Logging Panel display. Note that this does not affect the
recording of data to file.
Annotation Entry Panel
Consists of two tabs; The Protocol tab and a Comment Annotation tab
Set Temp
Displays the controller’s set point temperature.
Heating Indicator
Displays when power is being applied to the heater element.
Protocol Annotation tab
Allows date / time stamped protocol comments to be added to the
recorded data file. (See Protocol annotation below) To add a protocol
comment to the data file either:Click on the appropriate button F1 to F12 (C) on the annotation
panel
OR Press the appropriate F key (F1 to F12 ) on the keyboard
Comment Annotation
Allows date / time stamped anaesthetic Flow, concentration, and
general notes to be added to the recorded data file
Software User Manual
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Menus
File Menu

New (file menu)

Starts a new file for data log recording.

Open (file menu)

Opens a file for recording purposes.

Export to CSV (file menu)

Exports an opened file to CSV (comma separated values).
This format can be directly opened by Excel such that each
column represents a value.

Exit (file menu)

Closes the Heated Breathing Circuit software.

Setup Menu – (Controller Options)

Figure 1: Controller Options Setup Screen
The Controller Setup window (Figure 1) when connected to the controller, displays the
current system set up data in the left column (Current Setup).
In the user mode, the white boxes in the right column pertaining to control temperature,
hysteresis temperature, and default temperature unit may be adjusted. When the required
setup is acceptable the SAVE button writes the new set up data to the controller (stored in
non-volatile memory and will be retained when the heated breathing controller is powered
down).
AAS HBC
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After writing the required data to the controller, this information is then read back from the
controller to verify a correct write operation and the verified data is then shown in the
current HBC setup column.
Mode Menu

Figure 2: Mode
In the user version of the software temporary use of the developer mode can be accessed
with a password.
Protocol Setup Menu

Figure 3: Protocol Setup
The protocol annotation allows repeated use of known annotation points to be recorded.
For instance, the start of a procedure, induction, etc. Up to twelve pre-scribed protocol
sequences may be stored. The name of the protocol sequence in the figure above is called
Example Protocol. As many protocol sequences as required may be saved.
AAS HBC
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Data Logging
Steps to perform data logging
1. Setup the procedure information by clicking the procedure information button and
filling in the resulting screen. If you wish to skip this step the procedure information
in the resulting log will be filled with blank spaces.
2. Click the record data button located in the top left corner of the screen, you will be
prompted to select a save file name and location. By default, the name of the save
file is the animal name or identifying reference followed by the current date and
time.
3. Approximately once every 4 seconds the current time, control temp, aux temp and
error state will be recorded.
4. Notes can be added using the function keys (Use protocol setup to configure these)
and the add annotation tab.
5. Once the procedure is complete press the stop recording button to end recording.
6. Press the ‘export to CSV’ option in the file menu to export the recording to two CSV
files, one containing the animals’ information and notes/annotations and the other
containing the recorded data. (If you don’t wish to export immediately previously
recorded data can be loaded via the ‘open’ option of the file menu).
7. The CSV files will automatically be opened in Excel if it is loaded on the working
computer.

Inspiratory Temperature
For heated breathing tube, the temperature displayed is the temperature measured at the
exit of the tube. The temperature probe primarily measures heat from direct conduction
from the tube.
The delivered gas temperature to the top of the Endo-tracheal tube will NOT be the same as
the inspired heating tube temperature.
Energy (and hence temperature) will be lost due to: a) Specific heat capacity of the gas and the efficiency of energy transfer into the gas
b) Gas mixing (inspired / expired) at the Y piece
c) Gas flow rates and turbulence (Reynolds Number)

AAS HBC
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By experimentation it has been found that the temperature offset (loss) between the tube
measured temperature and the Endo-tracheal tube can be 8 – 10C in low flow anaesthesia.
Thus, a 45C tube measurement might actually deliver 38C.
As a guide, a temperature offset value may be entered in controller set up window. If this
offset value is not zero, then the Estimated Endo-Tracheal temperature will be displayed on
a number box on the top right-hand side of the chart area.

Software and Controller Firmware Update
“HBC software” refers to the Windows based software running on your computer whereas
the firmware is stand-alone software running on a microprocessor inside the Heated
Breathing Controller unit.
From time to time both Software and Firmware improvements may be available as updates.
There are four update methods: 1) Automated updates (Software and Firmware) – Only if the computer has a live
internet connection: When the HBC program is started and an HBC controller is
connected to the USB port the program will check the versions of the software and
firmware being used against out update website (www.aasmedical.net ). If updates
are available, the program will guide the user through the process. Note that
automatic updates can be turned off. (Menu Setup…. Preferences)
2) Selected Updates (Software and Firmware) - In (Menu Help …. Check for updates
guides)..the user through the same update process as 1), however it is user triggered
3) Manual update (Firmware only) - (Menu Setup…. Preferences)- resets the controller.
The user should manually start the upgrade program which must be installed in (
“MyDirectory/AAS/HBC”). The latest version is available from
http://www.aasmedical.net
4) Manual update (Software only) – download the latest version from
http://www.aasmedical.netand run directly as a windows installation.
If during the upgrade of firmware process a popup as seen in Figure 4 appears, the Windows
operating system has not yet registered the upgrade programmer (bootloader) yet. Please
wait for 30 seconds and click OK as instructed.

AAS HBC
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Figure 4 Unable to open USB device - during upgrade of firmware
Once downloaded your HBC device will be reset into boot loader mode and the boot
loader software (Figure 5) will be launched.

Figure 5 Programmer for Firmware update
Select ‘program’ from the program menu to update your device, DO NOT remove the
device or switch off your computer during this process. Once the update is completed
your device will be reset (Note: if the device is not reset or you decided not to update,
you will be able to get out of programmer mode by simply resetting your device).

AAS HBC
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System Functionality and Fault-Finding guide
The table below describes what the responses of the Heated Breathing Controller to all conditions the system will experience are. This table
details all fault conditions due to external connections possible.

Function

0

Condition
No valid control temperature
No valid auxiliary temperature
No valid heater element
found.

Response

Fault Finding Guide
Heater and Auxiliary cables not plugged in
(Lead Off )
Heater Cable /Tube / Qube damage

Control Indicator Off
Auxiliary Indicator OFF
Display reads “LEAd”
System cannot heat

[Check/replace cable and/or Tube/Qube]

1

Valid control temperature
No valid auxiliary temperature
No valid heater element
found.

Control Indicator ON
Auxiliary Indicator OFF
Display reads Control Temperature Value
(unless out of range when display is “Or”)
System cannot heat

Heater Cable /Tube / Qube damage

[Check/replace cable and/or Tube/Qube]

2

AAS HBC

No valid control temperature
Valid auxiliary temperature
No valid heater element
found.

Software User Manual

Control Indicator OFF
Auxiliary Indicator ON
Display reads Auxiliary Temperature Value
(unless out of range when display is “Or”)
System cannot heat
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Only Auxiliary temperature lead plugged in
[Normal Operation]

Function

3

4

Condition
Valid control temperature
Valid auxiliary temperature
No valid heater element
found.

No valid control temperature
No valid auxiliary temperature
Valid heater element found.

Response

Fault Finding Guide

Control Indicator and Auxiliary Indicator
alternate with appropriate display
Temperature Value.
(Unless out of range when display is “Or”)
System cannot heat

Heater element open circuit or cable fault

Control Indicator Off
Auxiliary Indicator OFF
Display reads “LEAd”
System cannot heat

Auxiliary cable not plugged in (Lead Off )
Heater Cable /Tube / Qube damage

[Check/replace cable and/or Tube/Qube]

[Check/replace cable and/or Tube/Qube]
Valid control temperature
No Valid auxiliary temperature
Valid heater element found.

Control Indicator ON
Auxiliary Indicator OFF
Display reads Control Temperature Value and
System can heat to Setpoint temperature.
(unless out of range when display is “Or” when
System cannot heat)

No valid control temperature
Valid auxiliary temperature
Valid heater element found.

Control Indicator OFF
Auxiliary Indicator ON
Display reads Auxiliary Temperature Value
System cannot heat

5

6

[Normal Operation]

Heater Cable /Tube / Qube damage

[Check/replace cable and/or Tube/Qube]

AAS HBC
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Function

Condition

Fault Finding Guide

Valid control temperature
Valid auxiliary temperature
Valid heater element found.

Control Indicator and Auxiliary Indicator
alternate with appropriate display
Temperature value, and System can heat to a
Setpoint Control temperature (unless control
temperature is out of range when display is
“Or” when System cannot heat)

If the controller has no mains
power to it, and the USB
socket is powered by a
computer or 5Volt supply

The Display reads “SUPy”

7

8

Response

If the heating element load is
less than 11ohms – or is Short
circuited
9

Mains supply is absent.

The System cannot heat
[ Check the switch and fuse at the back of the
controller, and the external mains]
An Overcurrent detection system in the Heated Overload detected.
breathing controlled detects overcurrent and
switches OFF the heater output. The display
[ Switch the Controller OFF and remove
reads “OVLd” and the microprocessor locks out /replace the Tube or Qube heater load and
any further operation.
the cable supplying them. Normal controller
operation will resume when the unit is
powered up again without the Short circuit
as load]

The same functionality is also presented here are a flow chart (next page).
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Trademarks
Darvall is a registered trademark of Advanced Anaesthesia Specialists Pty
ZDS Qube is a trademark pending of Advanced Anaesthesia Specialists Pty
Information contained in this publication regarding device application is intended through
suggestion only. It is the user’s responsibility to ensure that the equipment discussed in this
document meet the needs of your requirement. It is the user’s responsibility to operate the
equipment in a safe manner.
Copyright © 2012-2021 Advanced Anaesthesia Specialists

Contact Details
Australia (Headquarters)

Advanced Anaesthesia Specialists Pty
Web: Email:
Telephone:
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We Warm Animals
Firmware and Software Updates
for
HBC /ZDS
Warm Inspired Air Control Unit
Use with

Darvall Heated Smooth-Wall Circuits (HBC)
On Circle Systems for Cats, Dogs and other small animals up to 80Kgs

or

Darvall Heated Qubes (ZDS)
A Non-Rebreathing System for Rodents, Birds, Exotics, Reptiles, Pups and Kittens

For Veterinary Use Only
(Not intended, evaluated, or approved for Human Medical purposes)

Certified By MET Laboratories to IEC / EN 61010-1
(Electrical equipment for measurement, control, and laboratory use)
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About Firmware and Software Updates
The AAS heated breathing circuit controller is a stand-alone unit which operates on
its own proprietary internal software (a.k.a. “firmware”)
AAS Windows HBC software runs on a Windows 10 computer and provides the
following additional functionality to the controller firmware: i)
ii)
iii)
iv)

1
2
3

4

AAS HBC

Real time Monitoring of the heated breathing circuit
Heated Breathing Circuit Controller settings adjustment.
Unit model and serial number identification
Control of the updating the controller’s firmware.

AAS Windows HBC software is available from the USB memory drive that is
supplied with the HBC controller. (The most recent production version)
The latest version of AAS Windows HBC software may be downloaded from
www.aasmedical.net
The downloaded version of the HBC software automatically checks you are
running the latest versions of both the software and firmware when the
software is started; provided you have the HBC controller attached to the
computer via a USB cable.
Firmware update procedure is detailed in the AAS HBC Software user manual
(found in the help system of the AAS Windows HBC software, on the supplied
USB drive, or directly downloadable from www.aasmedical.net )
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Warm Inspired Air Control Unit
Use with

Darvall Heated Smooth-Wall Circuits (HBC)
On Circle Systems for Cats, Dogs and other small animals up to 80Kgs

or

Darvall Heated Qubes (ZDS)
A Non-Rebreathing System for Rodents, Birds, Exotics, Reptiles, Pups and Kittens

For Veterinary Use Only
(Not intended, evaluated, or approved for Human Medical purposes)

Certified By MET Laboratories to IEC / EN 61010-1
(Electrical equipment for measurement, control, and laboratory use)
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AAS HBC Heated Breathing Controller
Function Status Codes, and Problem Diagnosis
The 2020 upgraded HBC controller has been designed with a robust fault detection system. This not only electronically protects the controller
from fault conditions but also gives the user rapid problem diagnosis to minimise “equipment fiddle time”.
The HBC Functionality Table (Table2) in this document describes all possible fault conditions due to cables, loads, sensors, and power
problems.
Problem conditions will result in an abbreviated (but hopefully meaningful) word being displayed on the controllers’ LEDs. (Table 1)
7 segment LED
Display
LEAd

Lead OFF

OvLD

Overload

Or
SUPy

Meaning

Over Range
Supply (mains off)

(Table1) Display of Problem Conditions
Function Status codes are also displayed on a USB connected computer in the HBC communications box (bottom left-hand corner of the main
window). Codes 5 and 7 indicate that the System is working correctly (no error has been detected).
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To use the table for diagnosis: 1

Observe the output of the 7 segment LED display, the front panel LEDS, the button LEDs, and if connected to a computer, the Status
number.
Look up the combination of controller responses in the table 2 (column 3) and the condition that caused the response (column 2).
Probable faults are highlighted in the fault-finding guide column.

2
3

(Table 2) HBC Functionality
Function

Condition

0

No valid control temperature
No valid auxiliary temperature
No valid heater element
found.

Response
Control Indicator Off
Auxiliary Indicator OFF
Display reads “LEAd”
System cannot heat

1

Valid control temperature
No valid auxiliary temperature
No valid heater element
found.

Control Indicator ON
Auxiliary Indicator OFF
Display reads Control Temperature Value
(unless out of range when display is “Or”)
System cannot heat

2

No valid control temperature
Valid auxiliary temperature
No valid heater element
found.

Control Indicator OFF
Auxiliary Indicator ON
Display reads Auxiliary Temperature Value
(unless out of range when display is “Or”)

AAS HBC
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Fault Finding Guide
Heater and Auxiliary cables not plugged in
(Lead Off )
Heater Cable /Tube / Qube damage
[Check/replace cable and/or Tube/Qube]
Heater Cable /Tube / Qube damage

[Check/replace cable and/or Tube/Qube]
Only Auxiliary temperature lead plugged in
[Normal Operation]
30Aug21
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Function

3

4

Condition

Valid control temperature
Valid auxiliary temperature
No valid heater element
found.

No valid control temperature
No valid auxiliary temperature
Valid heater element found.

Response
System cannot heat
Control Indicator and Auxiliary Indicator
alternate with appropriate display
Temperature Value.
(unless out of range when display is “Or”)
System cannot heat
Control Indicator Off
Auxiliary Indicator OFF
Display reads “LEAd”
System cannot heat

Fault Finding Guide

Heater element open circuit or cable fault

[Check/replace cable and/or Tube/Qube]
Auxiliary cable not plugged in (Lead Off )
Heater Cable /Tube / Qube damage

[Check/replace cable and/or Tube/Qube]
5

6

Valid control temperature
No Valid auxiliary temperature
Valid heater element found.

Control Indicator ON
Auxiliary Indicator OFF
Display reads Control Temperature Value and
System can heat to Setpoint temperature.
(unless out of range when display is “Or” when
System cannot heat)

No valid control temperature
Valid auxiliary temperature
Valid heater element found.

Control Indicator OFF
Auxiliary Indicator ON
Display reads Auxiliary Temperature Value
System cannot heat

[Normal Operation]

Heater Cable /Tube / Qube damage

[Check/replace cable and/or Tube/Qube]
AAS HBC
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Function

7

8

9

AAS HBC

Condition

Response

Valid control temperature
Valid auxiliary temperature
Valid heater element found.

Control Indicator and Auxiliary Indicator
alternate with appropriate display
Temperature value, and System can heat to a
Setpoint Control temperature (unless control
temperature is out of range when display is
“Or” when System cannot heat)

If the controller has no mains
power to it, and the USB
socket is powered by a
computer or 5Volt supply

The Display reads “SUPy”

If the heating element load is
less than 11ohms – or is Short
circuited

An Overcurrent detection system in the Heated
breathing controlled detects overcurrent and
switches OFF the heater output, The display
reads “OVLd” and the microprocessor locks out
any further operation.

Fault Finding Guide

[Normal Operation]

Mains supply is absent.

The System cannot heat
[ Check the switch and and the mains fuse at
the back of the controller, and the external
mains supply]

Functionality and Fault-Finding Guide

OverLoad detected.
[ Switch the Controller OFF and remove
/replace the Tube or Qube heater load and
the cable supplying them. Normal controller
operation will resume when the unit is
powered up again without the Short circuit
as load]
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We Warm Animals
Maintenance Instructions

for
HBC /ZDS
Warm Inspired Air Control Unit
There are no user serviceable parts in this system.
Maintenance will be strictly on a return to factory basis.
The IEC mains cable should be regularly inspected for damage and
replaced by the user. The IEC mains cable and the IEC mains power inlet
socket should be regularly inspected for damage and be tested by an
electrician as part of the user’s routine (e.g. annual) electrical appliance
inspection schedule.
The heated breathing circuit controller is designed to be operated in a dry
environment. If there is suspected ingress of water or other liquids, a
return to factory for maintenance is recommended.
DarvallVet, A division of Advanced Anaesthesia Specialists
Unit 13, 46-48 Buffalo Road
Gladesville, NSW 2111 Australia
Tel: 61 (0) 298081844| Fax: 61 (0) 298082866
Email: gcs@darvallvet.com
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