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Introduction

FlowlR™ is a dedicafed flow chemistry monitoring system designed to operate in real fime
using /n sifu, mid-infrared measurements and connect to standard flow chemistry using
Omnifit fittings. Designed with the flow sensor component infegrated in the ReactIR base unif,
the FlowIR system is easy for the flow chemist to monitor confinuous flow chemistry.

This document contains instructions and checklists for site preparation and installation. Site
preparation is the end user’s responsibility. Installation and initial operational performance
testing is done by a METTLER TOLEDO Field Service Engineer (FSE). Standard, non-
regulatory installations follow the checklist in this document. Expanded service contracts
follow an IPac or EQPac installation and qualification protocol with separate documents.

Retain this document with the hardware manual for reference and use the Installation
Checklist to verify system installation and function after moving it or as part of standard
operating procedures.

Related Documents

Documents listed below are embedded in Appendix A.

B “FlowIR StarterPac Pre-Installation Checklist” (MK-VL-0039-AC)

B “FlowIR StarterPac Installation Checklist” (MK-VL-0038-AC)

Should you have questions that are not addressed in this document or the hardware manual,
please contact your local METTLER TOLEDO office or our Customer Care Department using
the information under “Service and Technical Assistance” on page 8.

If you are viewing this document electronically, click any blue-colored link to go to the related
information and instructions.

General Policies

METTLER TOLEDO equipment is subject to the installation, repair, and computer service
policies described below.

Installation Policy

Site preparation for the FlowIR system equipment is the user's responsibility. Structural
installation defails should be prepared and supervised by a cerfified and registered
professional engineer who is properly qualified fo assure a safe installation af your site.

Repair Policy

METTLER TOLEDO warrants its products against defects in materials and workmanship for
twelve months from the date of installation or fifteen months from the date of shipment. For

METTLER TOLEDO FlowlR™ StarferPac Page 7 of 44



1 m Introduction

Software Upgrades

details, please refer to the warranty provided with the instrument. For assistance, please
contact your Technical and Applications Consultant (TAC) or send an email o
AutoChemCustomerCare@mt.com.

It is recommended that you retain the original packing materials in the event you need to
return the FlowlR system. If factory service is required, your METTLER TOLEDO service
engineer will issue you a Return Material Authorization (RMA) form.

Computer Service Policy

If a computer is included as part of your FlowIR system, it will be from a major manufacturer
such as Dell. In the U.S. and some European countries, the manufacturer will provide
warranty service if required. METTLER TOLEDO can assist in diagnosing problems with
computers, but the computer manufacturer will provide parts and labor for repairs under the
service contract.

Software Upgrades

Training

When applicable, upgrades to the instrument and office software are available for iCare
subscribers. When a new release or service pack is available, all iCare subscribers with a
valid subscription will be nofified via email so they can download the installer from the
AutoChem Community Web site, https://community.autochem.mt.com. Access to the site
requires a password that you can request from the home page. You can also contact
Customer Care or your METTLER TOLEDO Technology and Applications Consultant (TAC)
using the information on page 8. Non-iCare subscribers may request a quote for an upgrade
by contacting their local salesperson or Customer Care.

Programs

Training for FlowlIR systems is available from the AutoChem Community Web site and through
your METTLER TOLEDO TAC. Contact AutoChemCustomerCare@mt.com. For information on
fraining programs, see the users’ Web sife, hitp://community.autochem.mt.com. Access to
the site requires a login and password that you can request af the site.

Service and Technical Assistance

Page 8 of 44

METTLER TOLEDO has offices around the world. Contact the Mettler-Toledo AutoChem, Inc.
headquarters in the USA for technical support or service. For specific application assistance
at any time, contact a METTLER TOLEDO Technology and Applications Consultant (TAC)
through the foll-free number below.

Mettler-Toledo AutoChem, Inc. Tel: + 1.410.910.8500
(Columbia, MD headquarters) Fax: +1.410.910.8600
hitp://www.mt.com/ReactIR Email: AutoChemCustomerCare@mt.com
hitp://www.mt.com/iCIR Toll Free: +1.866.333.6822
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Installation

This chapfer provides procedures on how fo install or reinstall a FlowlR system. A “StarterPac
Installation Checklist” is provided for installations in non-regulatory * environments.

* Note: IPac for Regulatory Environments—METTLER TOLEDO offers an
Instrument Qualification Package (IPac) service af a nominal fee. IPac
service delivers comprehensive test procedures and verification records
on installation and operation fo assist you in meeting regulafory
requirements. When applicable, the IPac replaces the ‘StarterPac
Installation Checklist” procedure.

Basic installation includes site preparation performed by you and installation performed by
a METTLER TOLEDO Field Service Engineer. The scope covers the following actions with steps
documented in the “StarferPac Installation Checklist” form available on page 41:

Site requirements verification (“FlowIR StarterPac Pre-Installation Checklist” on page 39)
System inspection and sefup

Document software version and revision level

System configuration

Installation summary checklist

Document test results for ongoing comparison

System Acceptance

As stated in the nofe above, METTLER TOLEDO provides installation of the FlowlR af no charge
to the customer in a non-regulatory environment—one that requires minimal qualification of
installation and operation. In addition to verifying the site preparation and receipt of ordered
parts (including service agreements/programs), the ‘StarterPac Installation Checklist’ covers
all aspects of the final stages of system installation to ensure that the FlowIR meets the
manufacturing specifications and quality assurance in a non-regulatory environment.

Acceptance Criteria

The ‘StarferPac Installation Checklist’ requires approval signatures from the METTLER
TOLEDO AutoChem Field Service Engineer and your Company Project Leader.

Note:  Place the signed checklist in a readily accessible location for reference
during system service or maintenance.

METTLER TOLEDO FlowlR™ StarterPac Page 9 of 44



2 m Installation

Site Preparation (Customer Responsibility)

Site Preparation (Customer Responsibility)

Permanent or femporary installation sife for a FlowIR system must include the following
ifems:

W Electrical supply
W Space preparation
B Environment preparation

A METTLER TOLEDO Field Service Engineer will install the FlowIR system upon completion of
the sife preparation. To facilitate rapid completion of installation and operation testing at the
time of installation, please complete the site preparation requirements “FlowIR StarterPac Pre-
Installation Checklist” on page 39.

Installation Instructions

This section describes the procedures for installing the FlowlIR.

“1. Confirm Site Readiness” on page 10

. Verify Hardware Configuration/Order Validation” on page 10

. Install iC IR Software and Confirm Hardware Service Agreement” on page 13
. Establish System Connections” on page 14

. Connect Sampling Technology” on page 16

. Connect Heater Controller (if applicable)” on page 19

. Start Up System” on page 20

® N o oW N

. Confirm Optional Software Modules” on page 21

1. Confirm Site Readiness

A METTLER TOLEDO Field Service Engineer (FSE) will check the FlowIR installation sife in
accordance with the product requirements and complete the first section of the “StarterPac
Installation Checklist” (page 41) based on the “FlowIR StarterPac Pre-Installation Checklist”
on page 39. Customers can speed this process by assuring the site is ready prior fo arrival
of the FSE. The critical elements are power, environmental temperature, and space.

Proceed to the next step only after confirming the site is ready.

2. Verify Hardware Configuration/Order Validation

Using the “StarterPac Installation Checklist,” perform a visual inspection of the shipment for
the items on the checklist. In addition to components shown in the upcoming figures, there
is a set of country-specific adapters for the base unit power supply.

Page 10 of 44 FlowIR™ StarterPac MK-PB-0091-AC Rev A



Installation m 2

Installation Instructions

Non-Heated Flow Cell Head Configuration

FlowlR base unit

Ethernet cable Power Supply '

FlowlR sampling technology I

Figure 2-1 FlowlIR—Non-heated Flow Cell Head configuration

METTLER TOLEDO FlowIR™ StarterPac Page 11 of 44



2 m Installation

Installation Instructions

Heated Flow Cell Head Configuration

FlowlR base unit I

Heater Controller

Ethernet cable ' Fower Supply

with power supply

Page 12 of 44

Figure 2-2 FlowIR—Heated Flow Cell Head configuration

Sampling Technology

Sampling Technology components are purchased separately and include options described
in the Product Description chapter of the “FlowIR Hardware Manual.” Figure 2-2 shows the
heated configuration that includes:

1. FlowIR Sensor
2. Heated Flow Cell Head (with Heater Controller)
3. Retaining nut for sensor

Complete the sampling fechnology section with the information specific fo the type of
technology ordered. Enter N/A (not applicable) for sections that do not apply fo the customer
order. Record the 'wetted materials' and 'pressure/temperature' specifications for the
sampling technology. Any items that are missing should be entered into the non-
conformances section of the form with an action plan to resolve.

FlowIR™ StarterPac MK-PB-0091-AC Rev A



Installation m 2

Installation Instructions

Hardware and Software

All items in this section of the “StarterPac Installation Checklist’ form should be with the order.
Check the items that are with shipment. Any items that are missing should be enfered into the
non-conformances section of the form with an action plan to resolve.

Optional Software

Check the items with the shipment that cross reference to the customer order. Enter N/A in the
check box if the customer did not order that item. Any items that are missing should be
entered into the non-conformances section of the form with an action plan to resolve.

Documentation

All ifems in this section of the “StarterPac Installation Checklist’ form should be with the order,
with the exception of the Certificate of Conformity for Sampling Technology as the customer
may not have ordered this item with the base unit. Check the ifems that are with the shipment.
Any items that are missing should be enfered into the non-conformances section of the form
with an action plan fo resolve.

3. Install iC IR Software and Confirm Hardware Service Agreement

Before sefting up the communications between a computer and the FlowIR, verify that the PC
meefs the specifications in the “iC IR Installation Guide.” You will need iC IR Instrument
License, included with your order, to operate the FlowlR instrument.

1. Insert the iC IR installation CD in the PC and click Install iC IR #.# (setup.exe)
from the welcome page.

2. Install the software according to the wizard-guided steps.

Refer fo the “iC IR Installation Guide” for additional installation information on
administering preferences, licensing, and sharing data between iC/iControl software
applications.

3. Confirm the following information on the ‘StarterPac Installation Checklist’ (page 41):
In the Software Install section of the form, enfer the version number for the iC IR
software shipped with the FlowIR order.

In the Hardware Service Agreement section of the form, record the FlowIR and Sensor
coverage the customer ordered. Otherwise enter the standard warranty coverage
information.

METTLER TOLEDO FlowIR™ StarterPac Page 13 of 44



2 m Installation

Installation Instructions

4. Establish System Connections

Page 14 of 44

Complete the System Connections checklist in the “StarterPac Installation Checklist’
(page 41) while progressing through these instructions that will assure all ReactlR system
hardware is in the proper location with connectivity o ufilities, computer, and sampling

technology.

Note: DO NOT proceed with the 'System Start Up' section until all applicable
check boxes are complefe.

Locate FlowIR Base Unit and Computer at Site

1. Place the base unit in the predetermined customer location per the site
preparation requirements.

2. In addition, place the computer in a suitable work location that allows connectivity
through an Ethernet cable.

Connect power

Power connections as well as ethernet communications connections to the computer are
made at the back of the FlowlIR base unit.

Power N Cnmmunica_tinn
(Ethernet)

1 2

Figure 2-3 Connection points at back panel of FlowIR

FlowIR™ StarterPac MK-PB-0091-AC Rev A



Installation m 2

Installation Instructions

1. Ensure that your power supply meets the specifications in the site preparation
(pre-installation) checklist on page 39.

2. Connect the power supply supplied to the unique connector on the back panel of the
FlowIR (#1 IN Figure 2-3).

3. Check the country-specific adapfer that slides into the power supply and change it, as
applicable. The power supply includes county-specific adapfers.
a. Press down and push out the standard adapter from the power supply.

Figure 2-4 Power supply—Country-specific adapter

b. Select the appropriafe country-specific adapter and slide it into the power supply.
4. Connect the opposite end into a mains power socket.

Connect Ethernet Cable

1. Connect the Ethernet communications cable to the right-most unique connector
on the back panel of theFlowlIR (#2 in Figure 2-3).

Figure 2-5 FlowIR—Power and communications connected

2. Connect the opposite end of the Ethernet communications cable to an Ethernet port on
the computer where the iC IR software will be installed.

METTLER TOLEDO FlowIR™ StarterPac Page 15 of 44



2 m Installation

Installation Instructions

5. Connect Sampling Technology

Follow the steps below to connect the sampling technology ordered fo the Sampling
Technology Interface (SIM) on the front panel of the FlowIR (Figure 2-6).

FlowlIR Sensor and Flow Cell Head

SIM
(Sampling Interface Module)
Sensar Retaining Nut'

Flow Cell Head
(Heated)

FlowlR Sensor I

Figure 2-6 FlowlIR with heated flow cell sampling technology

Note:  The FlowIR Sensor and its retaining nut are now together as a single
assembly.

Page 16 of 44 FlowIR™ StarferPac MK-PB-0091-AC Rev A



Installation m 2

Installation Instructions

1. Turn the FlowIR Sensor so the three RTD pins and the two pin-hole guides are facing
you. Orient the sensor so the two pin-hole guides align vertically with the pins on the
base unit SIM. The three RTD pins also align with the holes in the SIM.

RTD Fins il

o Fin-hole Guides I

Figure 2-7 FlowIR Sensor—RTD connection pins (3) and pin-hole guides (2) to base unit

2. Insert the sensor into the SIM and push it in gently fo complete the connection.

!
||

.
o
- .
=
e .
b

|
—_—

Figure 2-8 FlowlIR Sensor—Connected to base unit
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2 m Installation

Installation Instructions

3. Rofate the retaining nut clockwise to secure the sensor to the base unit.

4. |Inserf the Flow Cell Head into the Sensor, faking care fo align the two vertical holes on
the head with the vertical dowel pins on the Sensor.

2t

O | Locating dowel pins

Figure 2-9 FlowlIR Sensor—Locating dowel pins receive flow cell head

5. Using the 3/32 allen wrench provided with the flow cell head, tighten the two 4040
captive screws on the outside of the heated head to secure it to the Sensor. On a non-
heated head, insert the screws (provided) and tighten them with the allen wrench.

Captive screws d Screw location
(heated head) (non-heated head)

T

‘_"

Figure 2-10 FlowIR Flow Cell Head (heated)—Secured to sensor

Page 18 of 44 FlowIR™ StarterPac MK-PB-0091-AC Rev A



Installation m 2

Installation Instructions

6. Connect Heater Controller (if applicable)

For the heated model FlowIR flow cell head only:

1. Connect the heated flow cell head fo the front of the heater controller.

Heater Controller I

FlowlR e

Heated Head
Figure 2-11 Flow Cell Head (heated model) connection to heater controller

2. Connect the power cable to the back of the heater controller.

. LALNEE
M- DRC L 18T%
wawnulcinnpd bate 1001

Figure 2-12 Heater Controller—Power supply

METTLER TOLEDO FlowIR™ StarterPac Page 19 of 44



2 m Installation

Installation Instructions

3. When you are ready to monitor flow chemistry, apply power to the heater controller and
allow time for the head to reach the programmed temperature

Note:  Depending on the temperature selected on the heater controller, this can
take 5-10 minufes.
See “E. Use Heater Controller (if applicable)” on page 26 for instructions
on using the heater controller.

7. Start Up System

Now that the FlowIR connections are complete, the last step is to confirm the system is
capable of reaching a state of readiness for operational testing or implementation. Use the
checklist in the “StarterPac Installation Checklist” (page 41) to assess readiness as you
proceed with the following instructions. The FSE will record any non-conformances with an
action plan to resolve.

1. Confirm the Power LED illuminates on the base unit front panel. This event will
happen after connecting the power supply to the unit and supply line.

Note: Initially, the POWER LED is amber.

2. \Verify the ethernet cable is connected between the FlowIR base unit and the iC IR
computer. Then, power ON the iC IR computer.

3. Ifthe Found New Hardware wizard appears, point fo the folder where the drivers were
installed during software installation.
Default installation folder: Program Files > METTLER TOLEDO > iC IR #.# >Installation
folder > FTIR Device Driver >icbm.

4. Check the LED indicafors on the front of the FlowIR fo verify the POWER LED has
changed from amber to solid blue.

Note:  POWER LED color must be solid blue before you start the iC IR software.

Figure 2-13 Power LED ON and changed from amber to blue

5. Startf the iC IR software after the Power LED changes from amber to solid blue.

Page 20 of 44 FlowIR™ StarterPac MK-PB-0091-AC Rev A



Installation m 2

Installation Instructions

6. Confirm the Scan LED illuminates and flashes repeatedly. The flashing occurs after
connection of the cable between the base unit and computer, and when both devices
are ON.

Figure 2-14 Power and Scan LEDs

8. Confirm Optional Software Modules

Confirm that purchased optional software and software add-ons launch.
m C Kinetics is a separate software applicafion with its own Start Page.

fﬂ_. Documents

| Experimental Design

Figure 2-15 iC Kinetics Start Page

METTLER TOLEDO FlowIR™ StarterPac Page 21 of 44



2 m Installation

Installation Instructions

®  {C Quant or ConcIRT Pro appear as Data-to-Information (D2i) documents from the iC IR
Start Page.

?.

& Hew Data to Information (D2i) Document

Hesut Sets (icResuks fles) are greal for e i

resuks batwean spenments

iC Quant
& Multivariate PLS Model

Fredicts quantitobve chemical properties such as
comcentration even for complex chemistry invalving
multiple or overlapping speciral bands

| Mew Result Set ”/O'pen Result

O Univariate Model
Predicts guantitative chemical properties for chemisiry
irmvohiing clear, non-overlapping speciral bands.

[ Mew D2 Document | L Open D2i Docd CoanclRT Pro
© ConclRT Pro Analysis

Analyzes complex reactions and identifies constiluent
components including intermediates and by-products.

.

LY | Imousleahockng Datz
I Display Settings J [ Send System Logs |

5 User
Figure 2-16 Optional add-on software

Proceed to Chapter 3, “Operational Readiness” for the last phase of installation.
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Operational Readiness

Upon completion of the system installation, a METTLER TOLEDO AutoChem Field Service
Engineer will go through the system readiness portion of the FlowIR ‘StarterPac Installation
Checklist’ on page 41. The checklist includes the steps necessary fo test the system in a non-
regulafory environment and includes a place fo record the results.

Note:  Please follow the test procedures completfely to ensure the
comprehensive results.

Operational tests can also be performed periodically, according fo your sfandard operating
procedure. Duplicafe the “StarferPac Installation Checklist’ to independently verify product
functionality. We recommend this process following storage, relocation, or months of
infrequent use.

This chapter describes the procedures for operational readiness in the following sections:
“1. Prepare FlowIR System for Use” on page 23

“2. Configure Instrument in Software” on page 28

3. Record Performance Values” on page 30

“4., Perform Functional Testing” on page 31

1. Prepare FlowIR System for Use

Proceed through the System Readiness section of the ‘StarterPac Installation Checklist’ to
record actions necessary to prepare for monitoring flow chemistry. By this point the unit
should be ON for four (4) hours and the iC IR software ready fo use on the computer.

A. Confirm the FlowlIR is ON for Four Hours

1. Ensure the ‘StarferPac Installation Checklist” is complete (page 41).

Note:  For startup immediately following installation, this step will not be
necessary unless you are relocating the product.

2. Apply power fo the FlowlIR analyzer, if not already powered.

IMPORTANT/  FROM A COLD START: Allow a minimum of four (4) hours

CRITICAL! warm-up time before proceeding to make any gain
adjustments to the system. DO NOT PROCEED until the
unit has been allowed to warm up.

METTLER TOLEDO FlowlR™ StarterPac Page 23 of 44



3 m Operational Readiness

1. Prepare FlowIR System for Use

B. Launch the iC IR Software

1. Turn on the iC IR computer.
2. Start the iC IR software from the Start menu or by clicking the desktop icon.

C. Switch Flow Heads (as applicable)

A FlowlIR Flow Cell Head is available with one of two volume opfions—10 or 50 microliters
and in heatfed or non-heated models (refer to the Product Description chapter of the “FlowIR
Hardware Manual” for sampling technology options).

To switch one flow cell head for another:

1. Loosen the two screws that hold the head to the Sensor using the 3/32” allen

key, provided.The screws are captive on the non-heated head and non-captive
on a non-heated head.

Captive screws d Screwlocation
(heated head) [(non-heated head)

Figure 3-1 FlowIR Flow Cell Heads—Captive and non-captive screws
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Operational Readiness m 3

1. Prepare FlowIR System for Use

2. Carefully pull the flow cell head straight off the vertical dowel pins in the FlowIR Sensor
and sfore it in the original container. When removing a non-heafed head, fake care to
store the non-captive screws.

Note:  Switching FlowIR Sensor—If you need fo switch to another FlowIR
Sensor due fo changes in your flow chemistry, this is the point where
you remove the sensor and replace it with one that is made of the
appropriate material (DiComp or SiComp). Follow the steps under
‘Connect Sampling Technology” in your ‘FlowIR StarferPac.

3. Inserf the new Flow Cell Head info the Sensor, taking care to align the two vertical holes
on the head with the vertical dowel pins on the Sensor.

Sensar
Window

Figure 3-2 FlowlIR Sensor—Locating dowel pins receive flow cell head

D. Install Flow Tubing and Fittings in Prescribed Flow Direction

Once a flow cell head is connected fo the Sensor at the front of the FlowIR base unit, the next
step is to connect your flow chemistry fo the flow cell head in the prescribed flow direction.
A specific direction of flow to the FlowIR Flow Cell is required fo ensure the chemistry comes
in proper contact with the sensor. Figure 3-3 shows the correct direction for incoming and
outfgoing flow.
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3 m Operational Readiness

1. Prepare FlowIR System for Use

1. Connect your Omnifit-style fittings securely fo the flow cell head.

Figure 3-3 FlowlIR Flow Cell Head (heated)—With Omnifit-style fittings

2. Connect your flow tubing fo the fittings in the following direction:
e Incoming flow enfers atf the center of the flow cell head.
e QOutgoing flow exits from the top fitting.

If you have the heated model, setf the heat to the desired femperature as described next, and
monitor the chemical spectroscopy though iC IR software.

E. Use Heater Controller (if applicable)

The temperature for a FlowIR Heated Flow Cell Head is factory setf at a low femperature. Before
using the heated model, set the temperature according fo the flow chemistry being monitored.
Once heated, the flow cell head can be exiremely hot.

Caution—Use diligence when sefting heater controller
temperatures. Temperature settings must be af least 25°C (77°F)
below flammable set point for the flow chemistry.

it can be hot. Do not touch until the heated head has had
adequate time to cool down from a high temperature setting.
The heated head has a built-in thermal cut-off switch setf to shut
down af temperatures above 120°C (248°F).

f WARNING—A warning label on the heated head reminds you that
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Operational Readiness m 3

1. Prepare FlowIR System for Use

Use the buttons on the front of the heater controller to sef the temperature required for your
flow chemistry, as follows:

Menu P DOWN Enter

Figure 3-4 Heater Controller—Setting buttons

1. Press the Menu button and cycle fo the SPT menu
opfion.

o 2. Press the Enter button fo go info temperature setting mode.

3. Press the temperature UP and DOWN buttons fo cycle o
the required temperature.FlowIR temperature control can
range from ambient (+/-5°C) to 120°C (+/-1°C).

o 4. Press Enter to save the temperature sefting.

5. Press Menu again fo refurn to the default menu setting.
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2. Configure Instrument in Software

Specific settings in iC IR software drive the FlowlIR fo collect data in a manner appropriate for
the product configuration and chemistry monitoring objective. You can then be confident that
the infrared fingerprints are accurate representations of chemical changes. The software
provides recommended default settings fo speed the process.

A. Establish Instrument Connection through Software

1.

Start iC IR software.
Using the computer mouse, point to the iC IR icon on the Windows deskiop and double-

click on the icon.

You will see the Start Page for iC IR software.
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Result Sets [ 5end iog fles: messtrly
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- ] Spectra Libraries i Datato Information (D2i) (5T IR D
: . [F]cencRT Lwval
Ii" AT
Hew Specira Library | | Open Specira Library M [2i Dacument | | Oper D3 Documesd | ﬂl—s-- .
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[Pinstnmen Petomanes A
ill-. | Flachos
[ Configure Instrumant . Srart Confrast Tesd | [ Display Setfings ] [ Send Syslem Logs ' [Pl rousleshoote
| rocentnocuments § comactus
Figure 3-5 iC IR Start Page
Click Configure Instrument from the Start Page.
Select FlowlIR in the ‘Instrument” drop-down list.
Click Connect.
a. Enter IP address—192.168.1.2
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2. Configure Instrument in Software

b. Click Test. The connection fest should succeed.
¢. Click Initialize. Initialization should succeed.

Note:  After successful initialization, the FlowIR LED should be in the
following states (shown in Figure 2-14 on page 21):

POWER / TCP/IP—solid blue SCAN—flashing blue

B. Establish Instrument and Probe Sampling Technology Settings

1. Click Configure Instrument on the Start Page, if not already there.

2. Sef the following paramefers fo match the configuration of the FlowIR, if not already
done af the factory. Record these seftings in the “StarterPac Installation Checklist.”

e Probe Inferface—FlowlIR Sensor (sampling fechnology)
e Probe Tip—SiComp or DiComp

C. Establish Acquisition Settings

1. Click Configure Instrument on the Start Page, if not already there.

2. Setthe following parameters in the 'Probe acquisition' section fo the 'normal' selection.
Record these seftings in the ‘StarterPac Installation Checklist.”

e Resolution—Normal (8 wavenumbers)
e Spectral Range—Preset with the probe interface and probe fip settings
3. Gain Adjustment—232 (default).

Notes: M The default gain may require adjustment for optimal Peak Height. If
the “Align Probe” page later in the installation wizard does not show
a peak height with the acceptable range, click the Back button and
adjust the gain.
W Peak height infensity should range between 16,000 and 24,000.

4. Set the Scan/Sample paramefer fo 128 scans.

5. Set the Apodization Method to Happ-Genzel through the Edit bution in the ‘Instrument’
section.

D. Complete Configure Instrument Wizard

1. Click Next in the Configure Hardware & Software Settings window.
2. Click Next in the Prepare to Clean Probe window.

3. Click Next in the Align Probe window as long as the Peak Height range is between
16,000 and 24,000. If necessary, adjust the gain per step 3 under “C. Establish
Acquisition Settings”.

4. Click Collect Background in the Collect Clean Reference Background window.

5. Click Finish.
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3. Record Performance Values

By design the FlowIR Flow Cell and the detector in the FlowlR base unit are prealigned af the
factory so the process fo enable the rapid implementation of the system for the FlowlIR is quick
and easy.

The Contrast and Align test provides a baseline Peak Height and Contrast for future reference.
Proceed through the checklist in the Performance Values section of the ‘StarterPac Installation
Checklist’ to record actions necessary to reach functional testing.

Note: By this point, the unit should be ON for 4 hours and the iC IR software
ready to use on the computer (see section: “1. Prepare FlowIR System
for Use” on page 23). Remember that use of the form is optional after
initial installation by a METTLER TOLEDO Field Service Engineer.

The purpose of alignment is to assure the energy of the system (source) properly fravels from
the origin to the sample and then to the detector. Maximum energy reaching the detector
through this optical pathway will yield an infrared fingerprint characteristic of the chemistry
in contact with the sampling interface (sensor). Over time these fingerprints accurately
represent the flow chemistry dynamics that assist you in understanding the reaction
mechanism and pathway.

A. Record Instrument Contrast and Align Values

1. IntheiC IR Toolbox, click on the Test Instrument fask pane.

2. \Verify thaf the appropriate instrument configuration settings appear for sampling
technology: Inferface—FIowlIR Sensor, Tip—DiComp or SiComp, and DTGS detector.

3. Select Contrast and Align and click Start.
Test mode
{(¥) Contrast and Align
() Performance
) stability

[ Start

4. Record the Peak Height, Conirast, and Peak Location values in the ‘StarterPac
Installation Checklist.”

Figure 3-6 and Figure 3-7 show the characteristic shape of the single beam from each type
of sensor.

Page 30 of 44 FlowIR™ StarterPac MK-PB-0091-AC Rev A



Operational Readiness m 3

4. Perform Functional Testing

i N
i
il / '\.\
/ N
f \
.'. I'|
¥ KI‘I Il'ul
i M \
P \'-._
I \
)
" / \
/”'--ﬂ" f';v \
— o i I'. Vi %
b N Ly
SR | A
A0 =l X 000 K o L 20 o k (oo 4 r.: o L L
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Figure 3-7 SiComp single beam from FlowIR Sensor
4. Perform Functional Testing

This section addresses the performance and stability of the FlowIR base unit and sampling
technology. Measurements are recorded in the ‘StarferPac Installation Checklist” where space
is provided for up to two sampling fechnologies af time of purchase. The Product Description
chapter of the “FlowIR Hardware Manual” lists the standard sampling technology available
for use with the FlowIR.

Record the type of sampling technology used in the functional test.

METTLER TOLEDO
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A. Performance Test—Record Signal-to-Noise Ratio (SNR)

A good measure of FlowIR performance is the Signal-to-Noise Ratio (SNR). This value
represents a specific method of measurement atf METTLER TOLEDO that historically defines
performance according to the original design specification. Recording the value in the
‘StarterPac Installation Checklist” will define the reference point for verification of FlowIR
performance when executing the test af anytime in the future.

Before proceeding, be sure the system has been properly configured and aligned.

In the iC IR Toolbox, click on the Test Instrument fask pane.
Select ‘Performance’ in Test mode section and click OK.
Enter 10 for the number of runs.

Set the Start/End region fo the values that correspond to your sampling technology in
Table 3-1. For example, in the case of a FlowIR Sensor (DiComp), the start value is
1142 and the end value is 1042cm™".

Ll

Note:  The Start/ End region is defined by the type of sampling technology
that is configured in the Configure Instrument wizard.

Table 3-1 Wavenumber Region by Sampling Technology

Sampling Technology Wavenumber Region for SNR

FlowIR Sensor—DiComp 1142-1042 cm’!

FlowIR Sensor—SiComp 2600-2500 cm’!

5. Click OK.

The system will collect 10 background / sample pairs. The parameters used for
collection are 1 minute scan time and 4 cm™! resolution.

Note: A correcfed root mean square calculation is performed on each
sample spectrum over the selected wavenumber region. The SNR is
then calculated from the inverse of the corrected RMS.

6. Proceed fo section “B. Performance Test—Record Acetone Peak Height” for instructions
on the performance wizard window that appears immediately after the SNR test
completion. You will record the SNR values with the average Acetone Peak Height value
at the end of the next section.
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B. Performance Test—Record Acetone Peak Height

Another good measure of FlowIR performance is the Acetone Peak Height. This value
indicates sensor integrity in a Flow Cell by measuring the absorbance of neat acetone with
your sampling technology. Recording the value in the “StarferPac Installation Checklist” will
define the reference point for verification of FlowIR performance when executing the test af
anytime in the future.

Note:  The Acetone Peak Height window will appear immediafely following
completion of the SNR test described starting on page 32.

1. Enter 4 in the number field for the number of tests. This step instructs the system
to collect four acetone spectra.

2. Ensure the sensor is clean and dry, and void of any potential contact with solvent or
reaction mixture.

Note:  IMPORTANT: Only clean the sensor surface when the FlowIR Sensor
is aftached to the base unit.

3. Select OK at the next message reminding you to have a clean, dry sensor. The system
will collect a background (16 scans af 4 cm']).

4. Run or inject acetone through the flow cell input tube port, ensuring the sensor is
complefely submerged.

5. Select OK. The system will collect the requested number of acefone specira. The
Acetone Peak Height is calculated automatically by the following equation:
Absorbance; g, ¢cm™' — Absorbance 19;5 cm™! = Acetone Peak Height

6. Locate the SNR and Acetone Peak Height values in the ‘PerfSNR<date><tfime>Results’
tab on the iC IR Starf Page.

7. Record the Average SNR, ANR, and Average Acetone Peak Height in the Functional
Testing section of the “StarterPac Installation Checklist.’

Note:  For future reference, the software saves the results in a default "test data"
folder on the computer or the location specified in Preferences (Tools >
Preferences).

The default location is:
C:\Documents and Settings\/usernameé]\My Documents\iC IR experiments.

C. Performance Test—Record Acetone-to-Noise Ratio (ANR)

Holistic measurement of FlowlR performance comes from the Acetone-fo-Noise Ratio through
a calculation using Signal to Noise and Acetone Peak Height. Knowing the energy throughput
of the system (Signal fo Noise) and sensor path length (Acefone Peak Height), we can
calculate a value that best represents the performance across all FlowIR base units and
applicable sampling technology. What the value actually gives you is assurance of chemistry
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monitoring that affords detection of reaction start, progress, and end-point. Infrared
fingerprints (dafa) over time will yield absorbance trends of key reaction species
(information) at concentrations possible with the ANR value. The higher the ANR, the lower
the detection limit of the FlowIR.

Recording the value in the “StarferPac Installation Checklist” will define the reference point for
verification of FlowlIR performance when executing the fest in the future.

1. Locate the SNR and Acetone Peak Height values in the
‘PerfSNR<date><time>Results’ tab on the iC IR Start Page.

2. Record the Average SNR and Average Peak Height.
ANR is an automatic calculation in the software using the following formula:
(Acetone Peak Height) x (Signal to Noise) = ANR

3. Record ANR value in the Functional Testing section of the ‘StarterPac Installation
Checklist.”

D. Stability Test—Record System Stability as a Function of Time

Page 34 of 44

ReactlR stability is a measure of performance consistency over a period of time. Regular
infrared measurements as a function of time, in the same manner as monitoring a reaction,
reveal stability information through % Transmittance frends at specific wavenumber
locations. This test uses the variation in the absorbance trends fo measure FlowlIR stability.

1. \Verify the flow cell is NOT in contact with any chemicals, only air. IMPORTANT:
Only clean the sensor surface when the FlowIR Sensor is attached fo the base
unit.

2. \Verify the flow cell is clean and dry.

3. IntheiC IR Toolbox, click on the Test Instrument task pane.

4. Select ‘Stability” in the Test mode section and click Start.

A window will appear prompfing you fo define the duration of the test and inferval
between data points.

5. Enfer 240 in the Duration field and 60 in the Interval field. These parameters
correspond fo a 240-minute test that collects a spectrum every 60 seconds.

6. Click OK in the Stability window.

The stability test will start by collecting a background and then successive sample
spectra over the 240-minute period. The software aufomatically measures and plofs
the %Transmittance value at the wavenumbers corresponding to the sampling
technology.

7. Record the average %Transmittance values in the ‘StarterPac Installation Checklist” af
the conclusion of the fest. The values appear in the iC IR software 'Stability Test Resulis'
tab under the 'Summary Resulis.'
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E. Calibrate Resistive Temperature Device (RTD)

Calibration of the Resistive Temperature Device (RTD) within the FlowIR Sensor is a necessary
step af installation to assure an accurate reading of the reaction temperature. FlowIR
hardware will read the RTD and relay the value to the iC IR software for frending with other
chemical information.

Note:  The calibration process for FlowIR with a non-heated flow cell head
requires the use of an external calibrated temperature monitoring device
such as a thermocouple, which serves as the reference of absolute
temperature.

FlowlR without Heater Controller

1.

Verify that the hardware and software are properly communicating (refer fo the
LED Indicators section in the “FlowIR Hardware Manual”).

Open the Configure Instrument wizard.

Select RTD 1 and click Calibrate to launch the RTD calibration wizard.

Select the RTD1 row and highlight the RTD Device.

a. Select 'new' using the drop down arrow and create a new name for the RTD.
b. Click Next.

¢. Select the one-point calibration and click Next.

Place external calibrated temperature monitoring device directly on FlowIR Sensor (top
is closest to RTD).

=

- ‘__ - - - ‘l
Figure 3-8 Monitoring device on sensor

Wait for the system fo stabilize by observing a constant value at the calibrated
temperature moniforing device.

Enter the actual value from the calibrated temperature monitoring device in the
Reference Temperature section. Click Next.

Click Save fo record the calibration.
Record the action as complete in the ‘StarterPac Installation Checklist.”
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FlowIR with Heater Controller

1. \Verify that the hardware and software are properly communicating (refer to the
LED Indicators section in the “FlowIR Hardware Manual”).

2. Open the Configure Instrument wizard.

3. Select RTD 1 and click Calibrate to launch the RTD calibration wizard.

4. Select the RTD1 row and highlight the RTD Device.
a. Select 'new' using the drop down arrow and create a new name for the RTD.
b. Click Next.
¢. Select the two-point calibrafion and click Next.

5. Heat the heated flow cell head to 35°F (1.7°C).

6. Wait for the system to stabilize by observing a constant value at the Heater Controller
temperature display.

7. Enter the actual value from the Heater Controller in the Reference Temperature section.
Click Next.

8. Heat the FlowlR Flow Cell by sefting the sefpoint on the Heater Controller to T00°F
(37.8°C).

9. Wait for the system to stabilize by observing a constant value af the Heater Controller.
10. Click Save to record the calibration.
11. Record the action as complete in the “StarterPac Installation Checklist.”
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Checklists

This appendix includes checklist forms for use for site preparation and during installation and
operation. Installafion instructions begin on page 10 and operation instructions begin on
page 23.

Pre-Installation

Checklist of site preparation steps for the end user to complete before a schedule installation.
B “FlowIR StarterPac Pre-Installation Checklist” on page 39

StarterPac Installation Checklist

Checklist of installation and operation steps for a FlowlIR system in a non-regulatory
environment:
m  “FlowIR StarterPac Installation Checklist” on page 41

Copy the checklist forms as often as needed, such as if you move the system or want to
perform operational tests.

Note:  Refain the completed forms in a readily accessible location for reference
during system service or maintenance.
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METTLER TOLEDO Service 7075 Samuel Morse Drive
Customer Care Columbia, MD 21046

Toll Free: 866-333-6822 (MTAC) Phone: 410.910.8500 (Fax: 8600)
autochemcustomercare@mt.com Website: www.mt.com/autochem

FlowlR™ StarterPac Pre-Installation Checklist

Use this checklist to verify that all prerequisite steps have been completed before a scheduled
FlowlIR system installation. Items on this checklist must be completed prior to the arrival of a
METTLER TOLEDO Field Service Engineer (FSE) on site for startup of the instrument.

Date: Company: Address 1:
Address 2: City: State:
Zip/Country Code: Country: Status:
Customer Name: Email: Phone:
Model: Serial #: Type:

Completed By: Service #: Form ID: | 152

Site Preparation—Space Requirement in Area of Intended Use

System can be installed either on a bench top or inside a fume hood. Verify installation
accommodates the size and weight specifications of the instrument and external accessories:

Size 137 x 116 x 241mm
(WxHxD): |5.4 x4.6 x 9.5 inches

Pre-Installation

Weight: |28kg (6 Ibs)

External |Allow adequate space around instrument for FlowIR Sensor, changing of Flow
Accessories:|Cell Heads, inserting flow chemistry tubing and the Power Supply.

|For heated configuration, include space for the heater controller with power supply:

Size  |157 x 62 x 200mm o
(WxHxD): 6.2 x 2.5 x 7.8 inches Weight: 10.82kg (1.8 Ibs)

Site Preparation —Utilities (Electric)

Verify that a power outlet is accessible in the area of intended use for the FlowIR base unit and
the iC IR computer. Base unit power specifications are:

| AC Power: [100-240 VAC, 0.25A (max) |DC Power: |12-13.6VDC, 2A Supplied (max)

Heater
Controller:

24VDC, 3A (max)

Power requirements do not include any additional device. Use of an AC line
NOTE: |conditioner in areas where noisy power is known to exist is recommended. Line
conditioner should have minimum power rating of 800 VA.

Site Preparation —Utilities (Communication)

Verify that connection points are available for Ethernet communication to your local area
network (LAN). For connection of base unit and computer, METTLER TOLEDO provides a 2m
(7ft) Ethernet communication cable.
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. Software Preparation —Computer

Ensure that the control computer for the instrument is acquired (if applicable) and ready for
software installation. Be sure the computer meets at least the minimum specifications in the “iC
IR Software Installation Guide.” For details about the computer specifications for PCs currently
shipped with METTLER TOLEDO instruments and recommended for the optimal user

experience, contact iC@mt.com.

Internal Paperwork and Approval for Installation

If applicable, complete any necessary internal paperwork and approvals required within your
organization for installation and start up of the FlowIR system.

. ®  |Fluid Circulator, Tubing and Fittings

Have a fluid circulator, tubing, and the specified Omnifit-style fittings available for system testing.
Recommendations for Omnifit-style fittings are below:

" 1?')'2)0 002119 PEEK™ Natural 1/4-28

Tubing |002122 PEEK™ Natural 1/4-28
002310 (10 each) One-piece PTFE ferrule for 1/4-28 fitting nuts

_ |o02219 PEEK™ Natural 1/4-28

F°;J{::ﬂg° 002222 PEEK™ Natural 1/4-28
002312 (10 each) One-piece PTFE ferrule for 1/4-28 fitting nuts

FlowIR User Comments for METTLER TOLEDO Field Service Engineer:

Name: Date:

Signature
FlowIR User:
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METTLER TOLEDO Service 7075 Samuel Morse Drive
Customer Care Columbia, MD 21046
Toll Free: 866-333-6822 (MTAC) Phone: 410.910.8500 (Fax: 8600)
autochemcustomercare@mt.com Website: www.mt.com/autochem

FlowlR™ StarterPac Installation Checklist

=
@)
=== Date: Company: Address 1:
E Address 2: City: State:
e Zip/Country Code: Country: Status:
E Customer Name: Email: Phone:
U) Model: Serial #: Type:
C Completed By: Service #: Form ID: | 152

SITE REQUIREMENTS

All items from the Pre-Installation Checklist in StarterPac were completed:

HARDWARE CONFIGURATION / ORDER VALIDATION

FlowIR Sensor: Flow Cell Head Volume:
Flow Cell Head Heater Controller with
i ow Cell Head:
Sampling Power Supply:
Technology _
Wetted Materials:
Pressure/Temp:
|_ FlowIR Base Unit |_ Computer and Accessories l— iCIR Software CD
Hardware &
Country-Specific AC Power
Software |_ FlowIR Power Supply |_ yeop |_ Ethernet Cable
Adapter
Optional
P |_ iC Quant |_ ConcIRT Pro |_ iC Kinetics |_ iC Data Share
Software
Certificate of Conformity for Sampling .
Documentation |_ Technology |_ Declaration of Conformance for FlowIR
[~ [Product Documentation Portfolio (Installed with iCIR Software)
SOFTWARE VERSION AND SERVICE AGREEMENT
Software | ) e
R iCIR: iC Quant: ConclIRT Pro: iC Kinetics:
Version
FlowIR s
. Expiration Date:
Service Coverage:
Agreement Sensor
Expiration Date:
Coverage:

SYSTEM CONNECTIONS

FlowIR base unit in hood or benchtop |_ FlowIR Sensor connected

Computer located in a suitable work location Flow Cell Head connected to FlowIR Sensor

Heater controller connected to Flow Cell Head (if applicable)
computer

-
-
-
-

Ethernet communications connected to base unit and |_

Power connected at base unit and computer iCIR software installed
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l SYSTEM STARTUP

[ |Power at base unit and computer is ON [~ |Scan LED flashes

|_ Power LED lights (amber) and changes to (solid blue) |_ Fault LED is OFF

[ [iCIR software launches [ |View live single beam in Contrast and Align test mode

|_ IP address confirmed through Test Instrument and |_ Software Add-ONs installed and successfully launch (optional)
Initialization

SYSTEM READINESS

System ON for more than 4hrs Configure Instrument launched

SYSTEM CONFIGURATION IN SOFTWARE

Instrument: Detector: Resolution: Spectral Range:
Probe Interface: Probe Tip: Set Gain: Apodization:
IP Address: Check RTD Box: Scans/Sample: Firmware:

CONTRAST AND ALIGN TEST MODE VALUES

PERFORMANCE TEST VALUES

|_ Record Performance Values for Sampling Technology 1: |_ aR:’;:I?égblT;rformance Values for Sampling Technology 2 (if
|_ Verify the Flow Cell Sensor is clean |_ Verify the Flow Cell Sensor is clean (if applicable)

Signal to Noise Ratio (SNR): Signal to Noise Ratio (SNR):

Acetone Peak Height (APH): Acetone Peak Height (APH):

Acetone to Noise Ratio (ANR): Acetone to Noise Ratio (ANR):
STABILITY TEST AND HEATER CONTROLLER FUNCTIONALITY
Record Stability Test Results: Verify RTD and Heater Controller Functionality:
. . RTD Calibrated- Heater Controller Box functions (if
@ 1000 om-1: @ 3000 cm-1: [ FlowIR Sensor [ applicable)

TEST SPECIFICATIONS

Sensor Type Signal to Noise Acetone Peak Height Acetone to Noise Stability
[ DiComp 6000 0.25 1500

100%T +- 4%
(96-104%T)

[ SiComp 2000 0.34 650

FlowlIR system functions in accordance with METTLER
TOLEDO Test Specifications:

Non-Conformances (include action to resolve):

Mettler-Toledo AutoChem, Inc. Field Service Engineer: Responsible FlowIR User:
Completed in due and proper manner Copy of this check record received
Name: Date: Name: Date:
Signature
FSE:
Signature
FlowIR User:

MK-VL-0038-AC Rev A - FlowIR StarterPac Installation Checklist - Page 2



Index

A

Acetone Peak Height 33
ANR Performance Test 33

C

calibration

of RTDs 35
checklists 37-42

installation 41

pre-installation 39
communications

scan LED 21
ConcIRT Pro 21
connections

power 14
contacting METTLER TOLEDO 8

F

flow cell head
captive screws 18
image (heated) 16

FlowIR
implementation 36
in regulatory environments 9
system connections 14
system startup 20

FlowIR Sensor 16
image 16

functional tests
Performance (Acefone Peak Height) 33
Performance (ANR) 33
Performance (SNR) 32
Stability 34

|
iCIR
Start Page 28
iC Kinefics 21
iC Quant 21
implementation 36

METTLER TOLEDO

indicators (LEDs) 20
installation 9-22
site preparation 10
Installation Checklist 9, 41
Installation Qualification (1Q)
procedures 10
IP address 28
IPac 9

L
LED indicators 20

P

Performance Test 32, 33
power

connections 14

LED 20
preferences

default data location 33
Pre-Installation Checklist 39

regulafory environments 9
Return Material Authorization (RMA) 8
RTD

calibration 35

S

sampling technology
connecting 16
Sensor 16
service 8
site preparation 10, 39, 41
SNR Performance Test 32
software
optional add-ons 21
Start Page 28
fraining 8
upgrades 8
Stability Test 34

FlowIR™ StarterPac Page 43 of 44



m Index

StarterPac
Installation Checklist 37
startup 20

T

technical assistance 8
temperature

calibrate RTDs 35
fraining 8

U
upgrades 8

Page 44 of 44

FlowIR™ StarterPac

MK-PB-0091-AC Rev A



	FlowIR™ StarterPac
	Copyright and Trademarks

	Contents
	1-Introduction
	Related Documents
	General Policies
	Installation Policy
	Repair Policy
	Computer Service Policy

	Software Upgrades
	Training Programs
	Service and Technical Assistance

	2-Installation
	Acceptance Criteria
	Site Preparation (Customer Responsibility)
	Installation Instructions
	1. Confirm Site Readiness
	2. Verify Hardware Configuration/Order Validation
	Non-Heated Flow Cell Head Configuration
	Heated Flow Cell Head Configuration
	Sampling Technology
	Hardware and Software
	Optional Software
	Documentation

	3. Install iC IR Software and Confirm Hardware Service Agreement
	4. Establish System Connections
	Locate FlowIR Base Unit and Computer at Site
	Connect power
	Connect Ethernet Cable

	5. Connect Sampling Technology
	FlowIR Sensor and Flow Cell Head

	6. Connect Heater Controller (if applicable)
	7. Start Up System
	8. Confirm Optional Software Modules


	3-Operational Readiness
	1. Prepare FlowIR System for Use
	A. Confirm the FlowIR is ON for Four Hours
	B. Launch the iC IR Software
	C. Switch Flow Heads (as applicable)
	D. Install Flow Tubing and Fittings in Prescribed Flow Direction
	E. Use Heater Controller (if applicable)

	2. Configure Instrument in Software
	A. Establish Instrument Connection through Software
	B. Establish Instrument and Probe Sampling Technology Settings
	C. Establish Acquisition Settings
	D. Complete Configure Instrument Wizard

	3. Record Performance Values
	A. Record Instrument Contrast and Align Values

	4. Perform Functional Testing
	A. Performance Test—Record Signal-to-Noise Ratio (SNR)
	B. Performance Test—Record Acetone Peak Height
	C. Performance Test—Record Acetone-to-Noise Ratio (ANR)
	D. Stability Test—Record System Stability as a Function of Time
	E. Calibrate Resistive Temperature Device (RTD)
	FlowIR without Heater Controller
	FlowIR with Heater Controller



	APPENDIX A: Checklists
	FlowIR StarterPac Pre-Installation Checklist
	FlowIR StarterPac Installation Checklist

	Index


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




