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Important Notes

A knowledge of combustion related procedures and commissioning is essential before embarking work on any
of the MM/EGA systems. This is for safety reasons and effective use of the MM/EGA system. Hands on training
is required. For details on schedules and fees relating to group training courses and individual instruction,
please contact the Autoflame Engineering Ltd. offices at the address listed on the front.

Short Form - General Terms and Conditions

A full statement of our business terms and conditions are printed on the reverse of all invoices. A copy of these
can be issued upon application, if requested in writing.

The System equipment and control concepts referred to in this Manual MUST be installed, commissioned and
applied by personnel skilled in the various technical disciplines that are inherent to the Autoflame product
range, i.e. combustion, electrical and control.

The sale of Autoflame’s systems and equipment referred to in this Manual assume that the dealer, purchaser
and installer have the necessary skills at their disposal. i.e. A high degree of combustion engineering
experience, and a thorough understanding of the local electrical codes of practice concerning boilers, burners
and their ancillary systems and equipment.

Autoflame’s warranty from point of sale

e Two years on all electronic and electro-mechanical equipment, assemblies and components.
e One year on all EGA systems and UV & IR scanners, including parts, components, cells and sensors.

The warranty assumes that all equipment supplied will be used for the purpose that it was intended and in
strict compliance with our technical recommendations.

Autoflame’s warranty and guarantee is limited strictly to product build quality, and design. Excluded absolutely
are any claims arising from misapplication, incorrect installation and/or incorrect commissioning.



IMPORTANT SAFETY NOTES

Autoflame equipment must only be installed, wired, commissioned and
adjusted by an Autoflame trained and certified technician.

Any person installing, wiring, commissioning or adjusting the equipment

without undergoing proper Autoflame training and without full understanding of the Micro
Modulation (MM) system may put themselves and others in a seriously dangerous
situation that can result in serious injury or even death, and may cause permanent
equipment failure and substantial property damage.

Some of the wiring connections are live, make sure to safely isolate the mains power
before undergoing any work related to the Autoflame systems. Failure to do so can result

in fatal injury.

This guide must be read in conjunction with the relevant MM system manual.
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1 | Mk8 Universal Input/Output Module

1. MK8 UNIVERSAL INPUT / OUTPUT MODULE - DTI80022

1.1. Overview & Compatibility

The Mk8 Universal Input / Output Module enables the connection of 3™ party equipment in the boiler plant to
the MK8 DTI for the purpose of monitoring and data logging. It also enables the use of analogue servomotors
to with the Mk8 MM. This module also allows the connection of third party analogue sensors to the Mk8 MM
for heat flow metering purpose.
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Each MK8 I/O module has the following terminals:

Specifications
Supply Voltage
Communication
IP Rating
NEMA Rating

16 digital line inputs
8 volt-free contacts
6 analogue inputs

6 analogue outputs

120V / 230V AC
RS485

IP20

1

Max. Operating Temperature
Min. Operating Temperature
Warranty

The Mk8 10 Module is compatible with the Mk8 DTl and the Mk8 MM only.

60°C (140°F)
0°C (23°F)
2 years limited warranty

Mk8 Modules Guide
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1.2. Applications

1.2.1. Using Analogue Servomotors with the Mk8 MM

Third party analogue servomotors (4-20mA, 0-20mA, 0-10V) can be used with the Mk8 MM in conjunction with
an Autoflame universal Mk8 IO Module. The IO module acts as an interface between the MM and the analogue
servomotors. The MM will send an analogue signal out from the 10 module for the position of the servomotor
for it to move according to the commissioned fuel-air curve and receives an analogue signal back to the IO
module to indicate where the servomotor position is currently.

Please refer to the Mk8 MM Manual for full details.

1.2.2. Using Analogue Temperature Sensors with the Mk8 MM

The Mk8 IO module enables the connection of third party analogue temperate sensors (4-20mA, 0-20mA, 0-
10V) to the Mk8 MM for the purpose of heat flow metering (steam flow metering / hot water flow metering).
Please refer to the Mk8 MM Manual for full details.

1.2.3. Use with the Mk8 DTI

The Mk8 Universal Input / Output Module enables the connection of 3rd party equipment in the boiler plant to
the MK8 DTI for the purpose of monitoring and data logging.

The Mk8 I/O module is capable of totalising the input data internally, allowing the unit to run as a standalone
unit. Coupled together with the Mk8 DTI, the Mk8 Universal 1/0O module gives detailed logging of the inputs
and outputs. The Mk8 DTI can control the analogue and digital outputs, for a maximum of 10 Mk8 I/0O modules.
The data gathered by the Autoflame Mk8 DTI for the Mk8 I/O modules is logged for 3 years.

It is also possible to set rules using the DTI Rules System for an 10 module output to react in a desired way in
response to a certain event triggered by an input or by an MM event. Please refer to the Mk8 DTI manual for
full details

Mk8 Modules Guide Page | 8
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1.3. Wiring
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1.4. Dimensions & Fixing

The 10 Module has 2x DIN mounting clips and can be mounted directly to a standard DIN rail.
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1.5. 10 Board Configurator Software

The IO Module must be configured using the IO Configurator software before it can be used. The 10 Board
Configurator is compatible with any PC running Windows 7, 8 or 10, both 32 and 64 bit OS versions are
supported.

The configurator software is included on the USB stick that is provided with the purchase of the IO module.
The software can also be downloaded from our tech site tech.autoflame.org/software/

Software Installation

Right click on the ‘setup’ file and click ‘Run as Administrator’ to launch the installation process.

Name Date modified Type Size

§5) Setup

2 setup

Windows Installer ... 539 KB

Application 540 KB
Open
Enable/Disable Digital Signature lcons
) Run as administrator
© Share with Skype
Troubleshoot compatibility
1& Share
Scan with Sophos Anti-Virus

B Soda PDF Desktop 11 >

Always available offline

Restore previous versions

Send to >

Cut
Copy

Create shortcut
Delete

Rename

Properties

Review the license terms, if happy with the terms click ‘Accept’ to install the software.

2 10 Board Configurator Setup >

Forthe fallowing components:

Mi ft _NET Fr ork 4.7.2 (x86 and x64)

Please read the following license agreement. Press the page down key to see the rest
of the agreement.

MICROSOFT SOFTWARE SUPPLEMENTAL LICENSE TERMS

.NET FRAMEWORK AND ASSOCIATED LANGUAGE PACKS FOR
MICROSOFT WINDOWS OPERATING 5YSTEM

Microsoft Corporation (or based on where you live, one of its
affiliates) licenses this supplement to you. If you are licensed to
use Microsoft Windows operating system software (the

M b e L T T T T | ST (e S ¥ e P ST T T

[% View EULA for printing

Do you accept the terms of the pending License Agreement ?

If you choose Dont Accept, install will close. To install you must accept this

agreement.
Accept Dont Accept

Mk8 Modules Guide Page | 11
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The 10 Board Configurator setup wizard box will appear. Click ‘Next’ to begin the installation.

The default installation location is: C:\Program Files (x86)\Autoflame\lO Board Configurator\

#5210 Board Configurator — it

Welcome to the 1O Board Configurator Setup A
Wizard

The installer will quide you through the steps required to install 10 Board Configurator on your
computer.

WARMING: This computer program iz protected by copyright law and international treaties.
Unauthorized duplication or diztribution of this program, or any portion of it, may result in severe civil
or crminal penalies, and will be prozecuted to the masimum extent pozzible under the law.

Cancel < Back

Click ‘Browse’ if you wish to change this location.
Click ‘Next’ to start the installation.

jﬂ |0 Board Configurater — >

Select Installation Folder LA

The inztaller will ingtall 0 Board Configuratar to the fallowing folder.

Toinztall in this folder, click "Mexst". To install to a different folder, enter it below or click "Browse".

Falder:
C:%Program Files [+86]Autoflameh 0 Board Configurator,

Browse...

Dizk Cost...

Install IO Board Corfigurator for yourself, or for anyone who uses this computer:

(®) Everyone
) Just me

Mk8 Modules Guide
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Now the installer is ready to install the software, click ‘Next’ to confirm.

ﬁ] |0 Board Configurator

Confirm Installation

The inzstaller is ready to install 10 Board Configurator on your conmputer.

Click "Mext" to start the ingtallation.

Cancel < Back

Now the software installation has been completed. Click ‘Close’ to exit the installer.

ﬁ |0 Board Configurater

Installation Complete

|0 Board Configurator has been succezsfully installed,

Click "Close" to exit.

Cancel < Back

Fleaze usze Windows Update to check for any critical updates to the MET Framework.

Cloze

Mk8 Modules Guide
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1.6.

Configuring the 10 Module

The 10 module must be connected to the PC, to do so follow these steps:

hop=

Power off the IO Module.
Connect the 10 module to the PC using the supplied USB to mini-USB lead.
Power on the IO module.
Open the 10 Board Configurator and click ‘Connect’ to establish connection with the I/O module.

The 10 board configurator can be used to setup the following on the 10 module:

¢ Module’s ID number (from 1 to 10)

¢ Analogue input type (0-10V, 0-20mA, or 4-20mA)

¢ Analogue input/output ranges.
* View and reset totalised input values.

If the board has been previously configured, click ‘Get Config from Device’ to view and change the setup that
is already stored on the 10 module.

Unit 1D (1to 10) |2 |2

Analog Input 1
Analog Input 2
Analog Input 3
Analog Input 4
Analog Input 5

Analog Input 6

Analog Output 1
Analog Output 2
Analog Output 3
Analog Output 4
Analog Output 5

Analog Output &

! 10 Board Configurator v1.1

et Config from Device

Device Information
Autoflame Mixed 10, SM:70219 (Buit 21/08/2020) Software Version 3.02

Configuration

-

Analog Settings

Totalized Analog Inputs

Analog Input 1 Totalized
Analog Input 2 Totalized
Analog Input 3 Totalized
Analog Input 4 Totalized
Analog Input 5 Totalized

Analog Input 6 Totalized

010V w

Full Range -
Full Range -
Full Range -
Full Range -
Full Range -

Full Range -

Low Range Value (0-255)
Low Range Value (0-255)
Low Range Value (0-255)
Low Range Value (0-255)
Low Range Value (0-255)
Low Range Value (0-255)

Low Range Value (0-255)
Low Range Value (0-255)
Low Range Value (0-255)
Low Range Value (0-255)
Low Range Value (0-255)

Low Range Value (0-255)

Save Config to Device

4k

4F

* 4k

4

4

4k

4k

4F

4F

Disconnect

High Range Value (0-255)
High Range Value (0-255)
High Range Value (0-255)
High Range Value (0-255)
High Range Value (0-255)
High Range Value (0-255)

High Range Value (0-255)
High Range Value (0-255)
High Range Value (0-255)
High Range Value (0-255)
High Range Value (0-255)

High Range Value (0-255)

||:|.Zero

||:|.Zero

||:|Zem

||:|.Zero

||:|Zem

||:|.Zero

255
255
255
285
255
255

255
255
255
255
255
255

Check Al

Uncheck Al

4k

4F

* 4k

4

4

4k

4k

4k

4F

Mk8 Modules Guide
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Totalised Values

The Mk8 10 Module can totalise the analogue inputs over time. The totalised values stored on-board the 10
Module can be viewed by clicking ‘Get Config from Device’.

To zero the totalised values of each analogue input, make sure the relevant ‘Zero’ checkbox is ticked or click
‘Check All' to reset all the inputs, click ‘Save Config to Device.” The counter be zeroed.

To confirm that the value has been zeroed, click on ‘Get Config from Device’, the field should display zero
value.

Once the IO module has been configured, click on ‘Save Config to Device’ to save the setup to the module.

Success X

Device configuration successfully updated.

Click ‘Disconnect’ to disconnect the IO module from the PC.

Mk8 Modules Guide Page | 15
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1.7. Troubleshooting

1.7.1. Driver Install Failed

The driver software that connects the 10 Module to the PC should automatically install during the configurator
software installation process. However if the driver fail to install, try the following:

¢ Restart your PC.

¢ Power down the 10 Module and power it back up.

¢ Unplug the USB connection and plug it back in to the PC, this will re-initiate the driver installation
process.

If the issue persists, please contact Autoflame technical support to request a copy of the driver for manual
installation.

( Device Dniver Installati
Cannot Complete the Device Driver
h‘* Installation Wizard
N,

Ermors were encountered while installing the software for your
devices. See the Status column for more details.

Sometimes it helps to run this wizard again. i that doesnt worle,
contact your device vendor.

Driver Name Status

» FTDICDM Driver Packa... Install failed
» FTDICDM Driver Packa... Install failed

Finsh | [ Cancel

1.7.2. Connection Error

When connecting the IO module to the PC, if a Connection Error appears, check that the device is powered
on and that the unit has been detected by the PC. Also try to reboot the IO module and PC. If the error persists
please contact Autoflame Technical Support for further troubleshooting advice.

Connection Errar o

Cannot detect target device,

Mk8 Modules Guide Page | 16
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2. MKS8 O2 INTERFACE MODULE - MM88002

2.1. Overview

The Mk8 O: Interface Module is intended for use with the Mk8 MM and Mini MK8 MM. This module allows the
use of an analogue O2 sensor and in-situ probe in conjunction with the MM for the purpose of:

Combustion trim (on Oz only).
Setting up combustion limits.

Exhaust gas temperature monitoring.
Boiler efficiency.

——
Lo .

Firing Rate Output

3x 4:20mA (0-10vee)
02, Stack & Inlet Temperature
Inputs

I Combustion Management Systems

0
1A X usBTO PC
9 & Power Rs4851/0TO DT

oK. ©® Jigis
el (B
™* @ @ kx
Module
k.8 O2 Interface
M ot M MM88002
d By W

The O2 Interface Module can only measure the Oz reading from the stack, the module is also capable of
extrapolating CO2 value from the Oz sensor reading.

The Mk8 Oz Interface Module is not compatible with the Mk8 DTI so the emission data cannot be logged using
the DTI. The Oz interface module provides basic functionality, for advanced exhaust gas monitoring and trim
solution it is recommended to use Autoflame Mk8 EGA Evo.

Specifications

Supply Voltage 120V/ 230V AC
Communication RS485

IP Rating IP20

NEMA Rating 1

Max. Operating Temperature 60°C (140°F)

Min. Operating Temperature 0°C (23°F)

Warranty 2 years limited warranty

Mk8 Modules Guide Page | 17
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2.2. Wiring
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2.3. Dimensions and Fixing
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2.4. O: Interface Module Inputs & Outputs

2.4.1. Analogue Input 1 - O; Signal Input

Analogue input 1 is dedicated to reading the Oz input signal. The input can be configured for 4-20mA current
input or 0-10V voltage input. This is configured via a PC and O2 interface software. As shown below.

The maximum signal that is generated will be shown as 20.9% Oz, with the lowest input value showing 0% Ox.
The default configuration is 4-20mA input for Analogue Input 1.

2.4.2. Analogue Input 2 - Stack Temperature Input

Analogue input 2 is dedicated to the stack temperature input signal. The channel may be configured for 4-
20mA current input or 0-10V voltage input via the USB interface. The temperatures represented by the high
and low value input can be configured using the PC software.

Alternatively a fixed temperature value can be configured when a temperature signal is not available. The units
of temperature can be changed on the PC program, °C or °F.

The default configuration is to use a 4-20mA input for Analogue Input 2, with 4mA representing a temperature
of 50°C, and 20mA represents 400°C.

2.4.3. Analogue Input 3 - Inlet Temperature Input

Analogue input 2 is dedicated to the inlet temperature to the burner. The channel may be configured for 4-
20mA current input or 0-10V voltage. The temperatures represented by the high and low value input values
may also be configured via the PC. The units of temperature can be changed on the PC program, °C or °F.
Alternatively a fixed temperature value can be configured when a temperature signal is not available. The
default temperature value is set to 20°C.

2.4.4. Analogue Output 1 - Firing Rate output

Analogue output 1 provides a signal that represents the firing rate of the connected MM. The channel may be
configured for 4-20mA current output or 0-10V voltage output via the USB interface.
When configured for 4-20mA operation the unit outputs 4mA for 0% firing rate and 20mA for 100% firing rate.

When configured for 0-10V operation the unit outputs 0V for 0% firing rate and 10V for 100% firing rate.
The default configuration provides a 4-20mA output.
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2.5. O: Interface Configurator Software

The Oz Interface Module must be configured using the O: Interface Configurator software before it can be
used. The Oz Interface Configurator software is compatible with any PC running Windows 7, 8 or 10. Both 32
and 64 bit OS versions are supported.

The configurator software is included on the USB stick that is provided with the purchase of the O2 Interface
Module. The software can also be downloaded from Autoflame Tech Site: tech.autoflame.org/software/

O: Interface Configurator Software Installation

Right click on the ‘setup’ file and click ‘Run as Administrator’ to launch the installation process.

Name Date modified Type Size

§5) Setup

2 setup

Windows Installer ... 539 KB

Application 540 KB
Open
Enable/Disable Digital Signature lcons
) Run as administrator
© Share with Skype
Troubleshoot compatibility
1& Share
Scan with Sophos Anti-Virus

B Soda PDF Desktop 11 >

Always available offline

Restore previous versions

Send to >

Cut
Copy

Create shortcut
Delete

Rename

Properties

Review the license terms, if happy with the terms click ‘Accept’

2 02 Interface Configurator Setup >

Forthe fallowing components:

Mi ft _NET Fr ork 4.7.2 (x86 and x64)

Please read the following license agreement. Press the page down key to see the rest
of the agreement.

MICROSOFT SOFTWARE SUPPLEMENTAL LICENSE TERMS

.NET FRAMEWORK AND ASSOCIATED LANGUAGE PACKS FOR
MICROSOFT WINDOWS OPERATING 5YSTEM

Microsoft Corporation (or based on where you live, one of its
affiliates) licenses this supplement to you. If you are licensed to
use Microsoft Windows operating system software (the

M b e L T T T T | ST (e S ¥ e P ST T T

[% View EULA for printing

Do you accept the terms of the pending License Agreement ?

If you choose Dont Accept, install will close. To install you must accept this

agreement.
Accept Dont Accept

Mk8 Modules Guide Page | 21


http://tech.autoflame.org/software/

2 | Mk8 O Interface Module

The Oz Interface Configurator software setup wizard box will appear. Click ‘Next’ to begin the installation.

The default installation location is: C:\Program Files (x86)\Autoflame\O2 Interface Configurator\

j:%l 02 Interface Configurator - it

Welcome to the O2 Interface Configurator Setup A
Wizard

The installer will quide you through the steps required to install 02 Interface Configuratar an wour
computer.

WARMING: This computer program iz protected by copyright law and international treaties.
Unauthorized duplication or diztribution of this program, or any portion of it, may result in severe civil
or crminal penalies, and will be prozecuted to the masimum extent pozzible under the law.

Cancel < Back

Click ‘Browse’ if you wish to change this location.
Click ‘Next’ to start the installation.

jﬂ 02 Interface Configurator — >

Select Installation Folder LA

The inzstaller will ingtall 02 Interface Configurator ta the following folder,

Toinztall in this folder, click "Mexst". To install to a different folder, enter it below or click "Browse".

Falder:
C:MProgram Files [+86]vAutoflameh02 Interface Configuratar',

Browse...

Dizk Cost...

Install 02 Intefface Corfigurator for yourself, or for anyone who uses this computer:

(®) Everyone
) Just me

Mk8 Modules Guide
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Now the installer is ready to install the software, click ‘Next’ to confirm.

ﬁ 02 Interface Configurator

Confirm Installation

The inztaller is ready to install 02 Interface Configurator on your computer.

Click "Mext" to start the ingtallation.

Cancel < Back

Now the software installation has been completed. Click ‘Close’ to exit the installer.

ﬁ 02 Interface Configurator

Installation Complete

02 Interface Configurator haz been successfully installed,

Click "Close" to exit.

Cancel < Back

Fleaze usze Windows Update to check for any critical updates to the MET Framework.

Cloze

Mk8 Modules Guide
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2.6. Configuring the O: Interface Module

The Oz interface module must be configured using the Oz Interface Configurator. For this the module must be
connected to the PC, to do so follow these steps:

Power off the O2 Interface Module.

Connect the O2 Interface Module to the PC using the supplied USB to mini-USB lead.

Power on the O2 Interface Module.

Start the Oz Interface Configurator software and click ‘Connect’ to establish connection with the module.

pOON=

If the board has been previously configured, click ‘Get Config from Device’ to view and change the setup that
is already stored on the Oz Interface Module.

o5 02 Interface Configurator v1.03 X
Get Corfig from Device Save Corfig to Device Disconnect
Device Information
Autoflame 02 Interface, Software Version 1.01
Emor Status Temperature Units
Mo Emors Refrash Celsius w
Configuration
02 Stack Temperature
Input Mode (Analogue Input 1) 4-20mA input ~ Input Mode: (Analogue Input 2) 4-20mA input v
Minimum 02 Concentration (%) |0.00 2 at dma Minimum Temperature ('C) |50 | atdmA
Maximum O2 Concentration (%) [20.95 5| a 20mA Maximum Temperature (C) 400 = at 20mA
coz Inlet Temperature
Fuel 1 - Maximum CO2 80 |2 Input Mode (Analogue Input 3) Default Value ~
Fuel 2 - Maximum CO2 1500 (= Default Temperature (C) [20 -
Fuel 3 - Maximum CO2 1500 [
Fuel 4 - Maximum CO2 1180 =
Efficiency Calculation Analogue Output
Efficiency Calculation Type European ~ Firing Rate Analogue Output Maode 4-20mA ~

2.6.1. Error Status

The module will display any error conditions found in the Error Status box. This will include a warning about
the analogue input channels having low signal if they are configured as 4-20mA inputs but no connection is
currently made. Note that if an error condition exists the Error Status box will not be updated until the Refresh
button is clicked.

(Get Corfig from Device Save Config to Device

Device Information
Autoflame 02 Inteface, Software Version 1.01

Emror Status
=02 4-20mA INPUT LOW = Riefresh
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2.6.2. O; Configuration

The Oz box selects the Oz input configuration (analogue input 1). The valid selections are to configure the input
as 4-20mA or 0-10V. The minimum and maximum O2 concentrations that these limits represent can also be

configured.

Configuration
02

Input Mode (Analogue Input 1) 4-20mA input

2.6.3. CO; Configuration

Minimum 02 Concentration (%) (0.00
Maximum 02 Concentration (%) |20.55

s
-

at 4mA
at 20mA

The CO:2 box describes the percentage of CO2 reported by the O: interface when the Oz reading is 0%. This
is scaled linearly such that 0% CO: is reported at 20.9% Os.

coz2

Fuel 1 - Mzdmum CO2
Fuel 2 - Maximum CO2
Fuel 3 - Maximum CO2
Fuel 4 - Madmum CO2

2.6.4. Stack Temperature

11.80
15.00
15.00
11.80

4

4k

Ak

4k

The Stack Temperature box configures Analog Input 2 as a stack (exhaust) temperature input, or allows a
default stack temperature to be defined by selecting “Default Value” and entering the desired value. The
minimum and maximum temperature can also be configured.

Stack Temperature

Input Mode (Analogue Input 2) 4-20mA input

2.6.5. Temperature Units

Minimum Temperature (C) |50

Maximum Temperature () (400

The temperature unit can be configured to Celsius or Fahrenheit

Temperature Linits

Fahrenheit

4k

4k

at 4mA
at 20mA

Mk8 Modules Guide
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2.6.6. Inlet Temperature

The Inlet Temperature box configures Analog Input 3 as an inlet temperature input, or allows a default inlet
temperature to be defined by selecting “Default Value” and entering the desired value.

Inlet Temperature

Input Mode (Analogue Input 3) 4-20mA input e

Minimum Temperature {C) |50 = at dmA

Maximum Temperature (C) (400 = at 20mA

2.6.7. Efficiency Calculation

The Efficiency Calculation box allows selection of the method used to calculate burner efficiency. The “English”
option includes moisture less in the calculation, while the “European” calculation does not.

Eficiency Calculation
Efficiency Calculation Type English W

2.6.8. Firing Rate % Output

The Analogue Output box configures the analogue output of firing rate as a 4-20mA or 0-10V signal. Note that
the hardware will output both current and voltage signals at all times, but that this option controls the value at
the low end of the signal. i.e. in 4-20mA mode the output will be 4mA or 2V at 0% firing rate, while in 0-10V
mode the output will be 0V or OmA at 0% firing rate.

Analogue Output
Firing Rate Analogue Output Mode 4-20mA W

Finally, once configuration options have been entered the user should click the “Save Config to Device” button
to store the new configuration in the O2 Interface Module. If this is not performed then any changes made will
be lost. The application should then show a message box declaring success. The ‘Disconnect’ button should
then be used, and the configuration process is complete.

Success >

Device configuration successfully updated.
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2.7.

MM Setup

The Mk8 O: Interface uses the same configuration setup as though a Mk8 EGA is optioned.

Parameter 10 to 2 (Mk8 Protocol RS485)

Option 12 setup for how the Oz Interface is to be used; monitoring, trim or trim with limits.
Option 13 is set for when the alarms are active and if the burner runs on the EGA error.

Online Changes

Options Parameters

Option 12
EGA Functionality

0. Not optioned

0. Not optioned

1. Monitoring only

2. Applies trim

3. Applies trim, combustion limits tested

Monday, 13 July 2015 03:56:41

Online Changes

Options Parameters

Option 13
EGA Error Response

2. On error burner runs, alarm active

0. On error burner stops, alarm active

1. On error burner runs, alarm not active

2. On error burner runs, alarm aclive

Monday, 13 July 2015 03:56:49

If Option 12 is set to 3 (combustion limits tested), options 19-26 must be set accordingly.
Note: Option 21 is not used with an O: interface.
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2.8. Mk8 O: Interface Screens

Burner Id: 2
Lead Boiler
p———1

EGA

02 20.9%
co2 0.0%
co Oppm

Temp 204°C
: / Eff 0%
[

Lo p
@ 80°c

Firing Rate 10%
Modulating - Firing

= -

Oz reading shows 20.9% when the 4-20mA or 0-10v signal is maximum (20mA or 10v). The efficiency reading
will remain 0% until the Oz reading is below 19%.

Note: CO reading is shown on the home screen as Oppm; the reading is not calculated or measured.

Burner Id: 2

Lead Boiler
e

@ so-°c EGA

: 02 3.0%
‘ CO2 10.1%

oo} Oppm
Temp 204°C

/ Eff 82%

[

%

Firing Rate 10%
Modulating - Firing

L.

When burning natural gas, the COz2 value is calculated to be approximately 10% when the Oz is 3%.
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Burner Id: 2

Lead Boiler
S -y

@ so°c EGA

: o2 0.0%

: cCo2 11.8%

Cco Oppm

Temp 204°C

/ Eff 83%

[

Firing Rate 10%
Modulating - Firing

=

At the minimum reading (4mA or Ov) the maximum CO: value will be shown (for 0% Oz). This is the value that
is set using the PC program as shown in the previous pages.

" E
Burner Id:

Lead Boiler
p————

2

EGA
Error

Lo p
@ 80°c

i

Firing Rate 10%
Modulating - Firing

——| 5O

= -

T

If the input range drops below 4mA or 0V an error will be displayed on the EGA screen.
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EGA Q2w CO2 mwmm
= ;“T-Eh 20 \
iy
2
Status € 10
Sampling 2 A—\
[=]
0 ]
Gas Concentration 0
02: 2.8%
co2: 10.2 % _ 1959
£
S 800
Temperature = ggg
Exhaust 204 °C '-g 500
Ambient 15°C £ 400
g 300
- o c 200
Efficiency 82 % S 100
0
4 3 2 1 0
@ E}] Time(min)
Thursday, 25 June 2015 07:18:12 Cal.

Only the Oz and CO2 will be shown and recorded on the Gas history graph. CO is not measured.

Exhaustmmm Ambien t

EGA 800
L ]

- T=T-
Status 600
Sampling _

Y 500
Gas Concentration g
o2 2.8% B 400
CO2: 10.2 % g
E 300
Temperature .
Exhaust 204 °C 200
Ambient 15 °C
100
Efficiency 82 %

3 2 1 0

0
4
@ E}] Time(min)
Thursday, 25 June 2015 07:18:20 ek

The exhaust gas temperature is related to input 2 on the interface, using a 4-20mA or 0-10V signal. The

ambient temperature is taken from input 3 or the default value that is entered when setting up the interface on
the PC.
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Efficiency s
EGA 100
r
80
Status /
Sampling 70
. F 60
Gas Concentration = I
02: 2.8% € 50
co2: 10.2% K- ,
&= 40
Temperature 30
Exhaust 204 °C
Ambient 15°C 20
Efficiency 82 % 10
0
4 3 2 1 0
@ E}] Time(min)
Thursday, 25 June 2015 07:18:25 Cal.

The efficiency can be changed between European and English calculation using the Oz Interface Configurator
software as explained previously.
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2.9. Troubleshooting

2.9.1. Driver Install Failed

The driver software that connects the O2 Interface Module to the PC should automatically install during the
configurator software installation process. However if the driver fails to install, please try the following:

¢ Restart your PC.

¢ Power down the O:2 Interface Module and power it back up.

¢ Unplug the USB connection and plug it back in to the PC, this will re-initiate the driver installation
process.

If the issue persists, please contact Autoflame technical support to request a copy of the driver for manual
installation.

i Device Driver Installatio
Cannot Complete the Device Driver
% Installation Wizard
Ny

Ermors were encountered while installing the software for your
devices. See the Status column for more details.

Sometimes it helps to run this wizard again. i that doesnt worle,
contact your device vendor.

Driver Name Status

» FTDICDM Driver Packa... Install failed
» FTDICDM Driver Packa... Install failed

Finish | | Cancel

2.9.2. Connection Error

When connecting the Oz Interface Module to the PC, if a Connection Error appears, check that the device is
powered on and that the unit has been detected by the PC. Also try to reboot the IO module and PC. If the
error persists please contact Autoflame Technical Support for further troubleshooting advice.

Connection Errar o

Cannot detect target device,
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3. BOTTOM BLOWDOWN MODULE - BBC70004

3.1. Overview

The Bottom Blowdown Module can be used with the Mk8 MM for the purpose of controlling the boiler's bottom
blowdown process. Although the blowdown can be done sing solenoid, using the Bottom Blowdown Module
offers many benefits, including:

Fully modulating / automated blowdown process

24V DC Autoflame industrial type servomotors for control and repeatability
Electronic proof of open/close end switches

Lithium-lon battery technology ensures guaranteed closure on power failure
Total electronic operation — no compressed air supply required

Timed blowdown with manual/automatic operation

Bottom blowdown sequence logging

Up to 10 timed blowdowns over a 24-hour period are possible

Repeatable up to 10 times from 1 to 60 seconds for each blowdown cycle
‘Parked’ position to reduce valve opening time

Quick servomotor disconnect facility for manual actuation

please check the Mk8 MM Manual for full details about Bottom Blowdown configuration.

-
- &
——jm

e
i
=)
=
&
. =)
=} =
S [
= 3
3 =
1t
z
LSt
T
2

Zo—

Combust M‘;‘mﬂ
e i
@ ok
e 2 % OLMoDu‘L
wi O
;0T ::2‘ i
k- “l",pm“' ._",'.‘__..’Ml
L\‘ i p‘ss“iti“ -
T e
o "’;JM ’ ‘j.-w =
Specifications
Supply Voltage 120V/ 230V AC
Communication RS485
IP Rating IP20
NEMA Rating 1
Max. Operating Temperature 60°C (140°F)
Min. Operating Temperature 0°C (23°F)
Warranty 2 years limited warranty
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3.2. Dimensions and Fixing

| 239.00 |

AUTOFLAME

137.50

AUTOFLAME

|~=—25.00 =
74.50

130.00 80.00 26.00 —{

The module features DIN rail clips so it can be mounted to any standard DIN rail without any need for fixings.
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3.3. Wiring
LIVE RS485 ®) 70 MK8 MM
NEUTRAL RS485 ) EXPANSION PCB
EARTH
1A%
O|O|D 0.0 I!!I I!!I
L N E
RS485 CONNECTION BATTERY CONNECTIONS
ONLY CONNECT AFTER
COMMISSIONING SETUP HAS
—————————— e — BEEN COMPLETED
} CUT ouT }
| FORLED'S |
E - - ___ _ _ _ 1
s
R
7 Combustion Management Systems
= Mk.7 BOTTOM BLOWDOWN CONTROL MODULE
END SWITCHES Pt. No. BBC70004 e a
| P Z 3 s
! S + O B
1
00 | DOO|® TTTT DD | o|o|ooo|o
SER\JSOIP“OAT (g\l,J)PPLV i
MB
RESET . ov ov|, SERVO o
0-10V out 24V o
~com | 4-20mA lour > MOTOR 7]
open NO ov 5V —|
¥ _COM 4-20mA Iy w
cLose {_ JnNo 0-10V Vin ov

Terminal Description

L Live

N Neutral

E Earth

RS485 + Connection MM terminal 5T+

RS485 - Connection MM terminal 5T-

S Screen at module

MB Manual Blowdown

RESET Reset bottom blowdown module error

OPEN COM/NO

Volt-free connection for open position

CLOSE COM/NO

Volt-free connection for closed position

ViN Voltage 0-10V input for steam production rating (standalone use)
[N Current 4-20mA input for steam production rating (standalone use)
ov Common for terminals Vinor i

Vour Voltage 0-10V output for bottom blowdown valve position

ov Common for terminals Vour or lout

- 0V supply to servomotor from MM

W Signal from servomotor indicating position

+ +5V supply to servomotor from MM

GND Ground/Earth

24 +24V supply to servomotor from battery

0 +0V supply to servomotor from battery
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3.4. Bottom Blowdown Board Configurator Software

The Bottom Blowdown Module must be configured using the Bottom Blowdown Board Configurator Software.
This software is compatible with any PC running Windows 7, 8 or 10. Both 32 and 64 bit OS versions are
supported.

The configurator software is included on the USB stick that is provided with the purchase of the Bottom
Blowdown module. The software can also be downloaded from Autoflame Tech Site:
tech.autoflame.org/software/

Software Installation

Right click on the ‘setup’ file and click ‘Run as Administrator’ to launch the installation process.

Name Date modified Tpe Size
ﬁ Setup 0312 Windows Installer ... 539KB
2 setup — Application 540 KB

Open
Enable/Disable Digital Signature lcons
) Run as administrator
© Share with Skype
Troubleshoot compatibility
Share

B

Scan with Sophos Anti-Virus
B Soda PDF Desktop 11 >

Always available offline

Restore previous versions

Send to >
Cut

Copy

Create shortcut
Delete

Rename

Properties

The Bottom Blowdown Board Configurator setup wizard box will appear. Click ‘Next’ to begin the installation.

jﬁ‘ Bottomn Blowdown Board Configurator — >

Welcome to the Bottom Blowdown Board
Configurator Setup Wizard

The inzstaller will quide you through the steps required to install B ottom Blowdown Board Configurator
O YOLr COMmpUter.

WARMIMNG: This computer program is protected by copyright law and international treaties.
Unauthorized duplication or diztribution of this program, or any portion of it, may result in severe civil
or crimingl penaltiies, and will be prozecuted to the masimum extent possible under the law.
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The default installation location is: C:\Program Files (x86)\Autoflame\ Bottom Blowdown Board Configurator \
Click ‘Browse’ if you wish to change this location.
Click ‘Next’ to start the installation.

ﬁ Bottom Blowdown Board Configurator - b4

Select Installation Folder

The installer will inztall Bottom Blowdown Board Configurator to the following folder.

Toinstall in this folder, click, “Mext". To install to a different folder, enter it below or click "Browse"

Folder:
C:AProgram Files [«86]WwtoflamehB ottom Elowdown Board Configurat Browse...

Dizk Cost...

Install Bottom Blowdown Board Configurator for yourself, or for anyone who uses this computer:

(®) Everyone

(1 Just me

Cancel < Back

Now the installer is ready to install the software, click ‘Next’ to confirm.

ﬁ Bottomn Blowdown Board Configurator — >

Confirm Installation

The inztaller is ready to install Bottom Blowdown Eoard Configurator on your computer,

Click "Mext" to start the inztallation.
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Once the installer completes the driver installation, click ‘Close’ to exit the installer.

Device Driver Installation Wizard

Completing the Device Driver

Installation Wizard

The device driver installation wizard did not update any of your

software for your hardware devices because it was not better than

the software you cumenthy have installed.

Driver Mame

w* FTDI COM Driver Packa...
w" FTDI COM Driver Packa...

Status

Ready to use
Ready to use

Mk8 Modules Guide
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3.5. Configuring the Bottom Blowdown Module

The Bottom Blowdown module can be used either with the Mk8 MM or as standalone. When used with a Mk8
MM, the Bottom Blowdown module must be checked via the Bottom Blowdown Board Configurator prior to
connecting to the MM. Before commissioning the module with the MM the battery test and parked position
must be tested with the Bottom Blowdown Board Configurator.

For standalone mode, the Bottom Blowdown module must be used in conjunction with an Autoflame 24V DC
servomotor controlling the bottom blowdown valve.

Please check the Mk8 MM Manual for full details about setting up bottom blowdown.

The Bottom Blowdown Module must be configured using the Bottom Blowdown Board Configurator software.
For this the module must be connected to the PC, to do so follow these steps:

Power off the Bottom Blowdown Module.

Connect the Bottom Blowdown Module to the PC using the supplied USB to mini-USB lead.

Make sure the Bottom Blowdown Module is disconnected from the Mk8 MM.

Power on the Bottom Blowdown Module.

Start the Bottom Blowdown Board Configurator software and click ‘Connect’ to establish connection
with the module.

aroON=

If the board has been previously configured, click ‘Get Config from Device’ to view and change the setup that
is already stored on the Bottom Blowdown Module.

"= Autoflame - Bottom Blowdown Board Configurator v1.3 - O >

Get Config from Device

Disconnect Save Corfig to Device Servo Cortrol | Standalone  Reduction

Device Information Message
Autoflame Bottom Blowdown Board, Software w3.1 Angle: 0
Configuration

Battery Backup

Drive in Drive in
[] Battery Optioned closed g;;':gs Stop %udegne open
direction R direction
Standalone
Drive in
[] Standalone Mode Closed
Direction

Extemal Triggering on Battery

[] Enabled

Extemally Triggered Blowdown Duration 1 +sec

- Test Closed Test Parked .
Extemally Triggered Blowdown Movements |1 |+ sec Position Fostion Test Open Posttion
Total Blowdown Time = 1 second
Valve Park Angle Perform Battery
Test

Angle of Park Posttion |0 |5 degrees
(Closed =07, Open = 50°)
Servo Control Tolerance
Stop within |0 2| degrees of target angle.

Increase this value if the servo overshoots the target.
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Check the tick boxes for ‘Battery Backup’, ‘Standalone’ and ‘External Triggering’ as required. External
Triggering is used for when there is an external switch for the timed bottom blowdown trigger (see section
5.3.2). Please set the Valve Park Angle according to the bottom blowdown valve being used. For the Autoflame
valves, this should be set at zero degrees.

Battery Backup
[] Battery Optioned

If the valve in use has a closed position between 0° and 90° the valve park angle can be set to reduce the total
time between blowdown repeats.

Walve Park Angle
Angle of Park Posttion |0 5 degrees
(Closed = 0°, Open = 50°)

Servo Control Tolerance
Stop within (00 -3~ degrees of target angle.

Increase this value if the servo overshoots the tanget.

The Servo Control tab is used to set the closed and open positions. The valve can be driven continuously to
the closed position or open positions, or nudged in small movements. Click and hold ‘Drive in closed direction’
and ‘Drive in open direction’ to drive the valve to the closed and open positions, respectively.

Please check the Mk8 MM manual for further details.

Servo Control | Standalone  Reduction

Message
Angle: 0

Drive in
open
direction

Drive in
Mudge
closed Closed Stop

direction

Mudge
Open

Drive in
Clozsed
Direction
on Battery

Test Closed Test Parked

Position Position Test Open Position

Perform Batteny
Test
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Once the open and closed positions have been set, these must be tested individually, by clicking ‘Test Open
Position’, ‘Test Closed Position’, and ‘Test Parked Position.’

If the Battery Back-up has been enabled, click on ‘Drive in Closed Direction on Battery’ to check the battery
voltage. The valve is then opened to the parked position using mains power, and then it is driven to the closed
position using the battery power to test the battery. If the battery cannot drive the valve to the closed position,
a 24V fault will appear. A working battery will have 13V + in the cells, if this falls below 12.4V, there will not be
enough voltage in the battery to drive the valve to the closed position should a power failure occur.

Click ‘Save Config to Device’ to store these positions.

For bottom blowdown with an MM, connect to the MM and follow the steps found in the Mk8 MM Manual.
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3.6. Standalone Mode

3.6.1. Standalone Blowdown Timings

When using the Bottom Blowdown module for standalone operation, ensure Standalone Mode is ticked. Click
on the Standalone tab. Choose how many timed blowdowns, and their durations and movements are required.
There can be a maximum of 4 timed blowdowns, each with maximum duration of 60s, and maximum

movements (repeats) of 10.

Click ‘Set Clock from PC’, the module will update its clock from the PC.

s Autoflame - Bottom Blowdown Board Configurator v1.3

Get Config from Device

Autoflame Bottom Blowdown Board, Software 3.1

Active
Configuration

Battery Backup Timer 1
Battery Optioned

Timer 2
Standalone

v
Standalone Mode Timer 3
Extemnal Triggering ] Timer 4
Enabled
Extemally Tiggered Blowdown Duration |1 |5 sec Reatime Clock

Extemally Triggered Blowdown Movements 1 3 sec
Total Blowdown Time = 1 second
Valve Park Angle
Angle of Park Posttion |0 |3 degrees
(Closed =0°, Open = 30°)
Servo Control Tolerance
Stop within |0 5| degrees of target angle.

Increase this value i the servo overshoots the target.

Save Corfig to Device Servo Control  Standalone  Reduction
Device Information Blowdown Timers

Blowdown Time

120000 =

15:00:00 =

18:00:00 =

00:00:00 =

Time: 13:42:13

Duration

60

30

45

4k

4k

- O X

Clear Fault

Movements Total Blowdown Time

2 1% 120 seconds
1 2 30 seconds

1 = 45 seconds

1 S 1 second

Set Clock from PC

Click ‘Save Config to Device’ to store these timed blowdowns.

3.6.2. External Triggering

1. If External Triggering has been enabled, set the duration and repeats of the externally triggered

blowdown.

2. Click ‘Save Config to Device’ to store the external triggering settings.
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3.6.3. Standalone Automatic Reduction of Bottom Blowdown Duration

Go to the Reduction tab to set the time reduced bottom blowdown in standalone operation (see Expansion
Board Set-Up Guide for more information on savings from time reduced bottom blowdown). A minimum
blowdown time can also be set to that if time reduced bottom blowdown it set, and then the time of the
blowdown will never go below this value.

Choose how the steam production is fed through to the Bottom Blowdown module, either via a 4-20mA or 0-
10V input.

Configure the calibration for the zero and maximum steam production input values.

Click on ‘Reset Reduction Total’ to reset the totalised analogue input reading.

"= Autoflame - Bottom Blowdown Board Configurator v1.3 - O >

Get Config from Device

Disconnect Save Corfig to Device Servo Control - Standalone  Reduction
Device Information Cperation
Autoflame Bottom Blowdown Board, Software w3.1 [ Mutematic Reduction of Bottom Blowdown Duration
Configuration -

[ AMways perform minimum blowdown of |5 1 sec

Battery Backup

Input Selection
® Use 4-20mA Input
Standalone
() Use 0-10V Input
Standalone Mode
Calibration
Extemal Triggering
Enabled Zero Steam Production Input Value (4.0 = ma
Extemally Triggered Blowdown Duration |1 5 sec Maximum Steam Production Input Value 4.0 = mA
Extemally Triggered Blowdown Movements 1 3 sec Input Reading | 0.0 mA
Total Blowdown Time = 1 second
Reset

Valve Park Angle Reset
. T Reset the totalized analog input used et
Angle of Park Position - degrees for bottom blowdawn reduction Reduction
) Total
(Closed =07, Open = 50°)
Servo Control Tolerance

Stop within |0 2| degrees of target angle.

Increase this value i the servo overshoots the target.

Click ‘Save Config to Device’ to store the time reduced bottom blowdown settings.
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3.7. Troubleshooting

3.7.1. Driver Install Failed

The driver software that connects the Bottom Blowdown Module to the PC should automatically install during
the configurator software installation process. However if the driver fails to install, please try the following:

¢ Restart your PC.

¢ Power down the 10 Module and power it back up.

¢ Unplug the USB connection and plug it back in to the PC, this will re-initiate the driver installation
process.

If the issue persists, please contact Autoflame technical support to request a copy of the driver for manual
installation.

Device Driver Installatic

Cannot Complete the Device Driver
% Installation Wizard

3

Errors were encountered while ingtalling the software for your
devices. See the Status column for more details.

Sometimes it helps to run this wizard again. i that doesnt wark,
contact your device vendaor.

Driver Name Status

> FTDI CDM Driver Packa... Instal failed
> FTDI CDM Driver Packa... Instal failed

Finish | | Cancel

3.7.2. Connection Error

When connecting the Bottom Blowdown module to the PC, if the connection error appears, check that the
device is powered on and that the unit has been detected by the PC. Also make sure that the Bottom Blowdown
Module is not connected to the MM at the same time.

Please contact Autoflame Technical Support if the error persists.

Connection Error hod

Cannot detect target device.

3.7.3. Movement Fail

If during testing the positions or battery test any error appears such as ‘Movement FAIL', or ‘Close FAIL’, check
the wiring to the servomotor and the bottom blowdown valve. Power down the unit and check the valve rotation
with the motor hand rotation key provided with the servomotor. UNIC10’s only have 110° of movement; ensure
that the movement is in the reading range. If not, please check the servomotor zeroing steps found in Autoflame
Servomotors Guide.
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