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Notice

The material contained in this manual, and in the online help for the software used to support this instrument,
isbelieved adequate for the intended use of the instrument. If the instrument or procedures are used for purposes
other than those specified herein, confirmation of their suitability must be obtained from TA Instruments.
Otherwise, TA Instruments does not guarantee any results and assumes no obligation or liability. TA Instruments
also reserves the right to revise this document and to make changes without notice.

TA Instruments may have patents, patent applications, trademarks, copyrights, or other intellectual property
covering subject matter in this document. Except as expressly provided in written license agreement from TA
Instruments, the furnishing of this document does not give you any license to these patents, trademarks,
copyrights, or other intellectual property.

TA Instruments Operating Software, as well as Module, Data Analysis, and Utility Software and their associated
manuals and online help, are proprietary and copyrighted by TA Instruments. Purchasers are granted a license
to use these software programs on the module and controller with which they were purchased. These programs
may not be duplicated by the purchaser without the prior written consent of TA Instruments. Each licensed
program shall remain the exclusive property of TA Instruments, and no rights or licenses are granted to the
purchaser other than as specified above.

TA Instruments can accept no liability for loss or damage, however caused, arising from the faulty or incorrect
use of its products.TA Instruments shall notbe liable for any damages caused by interactions between exogenous
materials (e.g. chemicals) and parts of the instrument. This includes interactions of gaseous, liquid or solid
materials with, for instance, ampoule surfaces and/or parts of the instrument. It also includes gases or vapors
leaking from ampoules (e.g. originating from chemical reactions producing gaseous substances), with subsequent
cause of damage to the calorimeter.
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Important: TA Instruments Manual Supplement

Please click on the links below to access important information supplemental to this
Operator’s Manual:

e TA Instruments Trademarks

e TA Instruments Patents

e Other Trademarks

e TA Instruments End-User License Agreement

e TA Instruments Offices
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Notes, Cautions, and Warnings

The following conventions are used throughout this guide to point out items of importance to you as you read
through the instructions.

A NOTE highlights important information about equipment or procedures.

/9. ACAUTION emphasizes a procedure that may damage equipment or cause loss of data
(s ) if not followed correctly.

A WARNING indicates a procedure that may be hazardous to the operator or to the
environment if not followed correctly.
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Safety

Instrument Symbols

The following label is displayed on the TAM Air instrument for your protection:

Explanation

This symbol indicates that you must unplug the instrument before doing any

maintenance or repair work; AC mains power voltage is present in this system.
High voltages are present in this instrument. If you are not trained in electrical
procedures, do not remove the covers unless specifically instructed to do so in

the manual. Maintenance and repair of internal parts must be performed only by
TA Instruments qualified service personnel.

Please heed the warning labels and take the necessary precautions when dealing with those parts of the
instrument. The TAM Air Calorimeter Operator’s Manual contains cautions and warnings that must be followed
for your own safety.

Electrical Safety

Always disconnect TAM Air from the mains electricity supply before attempting to change the fuse and before
opening the back panel.

WARNING: For protection against fire hazard, ensure that the correct fuse is always
used. Always use a 4A Slow for 100/130V, or 2A Slow for 200/250V. Note the tag on the
back side of the instrument that indicates the required voltage.
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Overview

Chapter 1

Introducing the TAM Air
Isothermal Calorimeter

TAM Air is an eight-channel, isothermal, heat conduction calorimeter

operating in the milliwatt range. All eight calorimetric channels are
mounted together to form a calorimeter block (single heat-sink block)

housed in a temperature controlled air thermostat.

Each calorimetric channel is constructed in twin configuration with one
side for the sample and the other side for a reference. The figure below

illustrates this twin configuration.

Heat Sink Plug

Reference

Ampoule

Side B
Sample
Ampoule

Side A

Calibration
Heater

Seebeck
Heat Flow
Sensors

Primary
Heat Sink

Cutaway View
Twin Configuration
One of Eight Calorimetric Channels
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Secondary Heat Sink

TAM Air Isothermal
Calorimeter

During measurement, the sample and ref-
erence materials are held in 20-mL
ampoules. Solids, liquids or slurries may be
studied.

The calorimeter block, as well as the
ampoule holders, are made of aluminium,
which has been anodized to withstand cor-
rosion.

Measurements are recorded continuously
and in real time through an eight-channel
data logger, which is connected to a
computer.




Heat Flow Measurement Principle

Each calorimetric channel is constructed in twin configuration with one side for the sample and the other side
for a static reference. Each calorimeter operates using the heat flow principle. Heat created by any physical or
chemical reaction in the sample will flow rapidly to its surroundings.

Within each calorimetric channel, there are two Seebeck heat flow sensors—one under the sample and one under
the reference. The main route for heat exchange between the sample and its surrounding is through the heat
flow sensor. The flow of heat, caused by the temperature gradient across the sensor, creates a voltage signal
proportional to the heat flow.

The twin configuration of sample and reference within a channel allows the heat flow from the active sample
to be compared directly with the heat flow from the inert reference. The voltage difference is a quantitative
expression of the overall rate of heat production in the sample. This twin measuring principle enhances the heat
flow stability and reduces noise within the system.

Calorimeter Block

The eight twin calorimetric channels are held together in the calorimeter block. The sample and the reference
calorimeters of each channel are accessed from above for loading through inlets marked A and B on the insulated
thermostat lid. The ampoule holding the sample is placed in side A, and the reference ampoule into side B. The
difference in heat flow between the sample and the reference is monitored, i.e., side A minus side B. Thus, an
exothermic process in side A (the sample) results in positive heat flow values.

Each side of the calorimetric channel is sealed with a removable cylindrical metal heat-sink plug to prevent
thermal disturbance from the circulating air.

Samplesare held in glass, plastic (HDPE),
or, for special applications, in stainless 8 Calorimeter
steel sealed ampoules. Channels ]

A connector box mounted on the calorim-
eter block is used for connection to the
data logger via a 25-pin Dsub connector. — —{—I—:l_{:]_
The data logger includes a 24-bit data

logger. The data logger is located in the Amplifier A/D Converter  USB Interface
electroniccompartmentand connected to
the USB port of a computer from the
backside of TAM Air. The data logger - L

accepts, amplifies, and converts signals
from all eight twin calorimetric channels.

TAM Air Signal Pathway

NOTE: Exothermic reactions result in positive heat flow values (i.e., exotherm is up).

E

TAM Air Calorimeter Operator’s Manual



Calibration

The objective of electrical calibration is to calculate an individual calibration constant for each of the eight
calorimetric channels. Each channel has a precision calibration heater permanently mounted on the A-side (the
sample side). Each has a resistance of 100 + 0.1 Q and a very low temperature coefficient.

The calibration constant, which TAM Assitant calculates, is called Gain factor. The Gain factor is calculated relative
to a calibration performed at TA Instruments before the delivery of a new instrument. Hence, the Gain factor is
unitless and the deviation is expressed relative to unity. For example, a Gain factor of 0.99 expresses a 1%
deviation from the factory calibration.

A full description on how to calibrate is given in Chapter 3.

Operating Temperature Control Panel

The temperature of the air thermostat, i.e., the operating temperature, can also be set from the TAM Air Assistant
or the temperature control panel located on the front of the instrument. This set temperature is recalled in the
event of a power failure.

The control panel has two digital indicators, one with
red digits showing the actual temperature of the air
thermostat and the other with green digits showing
the set temperature. The amber indicator light in the | | L (-J v //\
top right-hand corner of the control panel will nor-

mally flash, indicating that the heater is on. The

amber light will remain off if the thermostat is cool- Temperature Control Panel Operating Buttons

mng.

The two arrow buttons are for increasing and for decreasing the set temperature. The two buttons to the left
have no function in normal operation. They are used in the factory together with a special code for programming
the control panel. Note that settings for the calorimetric temperature also can be made directly in the software,
see the section, "TAM Air Assistant Software Overview" for details.
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Air Thermostat Temperature Regulation

The operating temperature range of the TAM Air thermostat is 5 °C to 90 °C, with a stability of + 0.02 °C.

NOTE: when TAM Air is operated at temperatures below ambient care must be taken to avoid
condensation. See the next section, "Operating Below Ambient."

The temperature of the air thermostat is controlled by a large Peltier module operating in conjunction with a
temperature-sensing probe. The operating temperature of the air thermostat is set either in the software or on
the front control panel. The Peltier module can either heat or cool to maintain the set temperature.

The air thermostat has an insulated outer cabinet with the Peltier module mounted on the bottom. An inner
aluminium chamber is located on the Peltier module. At the bottom of the inner chamber there is a raised
aluminium plate (calorimetric board) on which the calorimeter block should be positioned.

The circulation of air at a pre-set temperature controls the temperature of the calorimeter block. An internal fan,
which is an integral part of the Peltier module, is mounted at the bottom of the inner chamber, beneath the
aluminium support plate. The fan continually circulates air around the block and back through the space between
the inner chamber and outer cabinet. The inner chamber lid has holes to allow the air to circulate through it. A
second fan is mounted on the Peltier module (outside the temperature controlled environment of the air
thermostat) to remove the heat produced when TAM Air is operated at low temperatures.A temperature probe
is mounted above the large Peltier module, adjacent to the fan and under the aluminium support plate. This
probe monitors the temperature of the air circulating within the thermostat.

The signal from the temperature probe is compared with the set operating temperature as selected by the operator.
The difference between the two values is fed to a PID regulator and used to control the voltage to the Peltier
module.

The power supplies for the Peltier module are located under the air thermostat and are attached to cooling vanes
visible through the back panel of the instrument. An external fan, mounted just below the Peltier element, draws
cool air from the room via a filter for circulation around the power components and cooling vanes. Air outflow
occurs through two vents in the back panel. The external fan is provided with an interchangeable inlet filter to
remove dust from the incoming cooling air.

NOTE: Although the circulating air temperature will reach the set temperature within minutes,
the large mass of the calorimeter block will take several hours to stabilize to the set temperature.

Operating Below Ambient

TAM Air can be operated down to 5 °C as long as the dew point is not reached inside the air thermostat or the
calorimeters. Before placing samples and ampoules into the calorimeter, we recommend that you thermostat
the samples.

The dew point is the temperature at which the relative humidity reaches 100 % and condensation of moisture
begins. The dew point depends on the temperature and the relative humidity of the room. For instance, arelative
humidity of 65 % at a room temperature of 20, 25, 30, and 35°C results in a dew point of 13, 18, 23, and 27°C
respectively.

E
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If the TAM Air is to be operated at a temperature that is lower than the calculated dew point, precautions must
be taken to avoid condensation. Recommendations are listed below:

1.

2.

Use TAM Air in a cold room at a temperature close to the operating temperature.

Flush the calorimeter with a dry gas using the gas inlet on the backside of TAM Air. A small constant flow
(approximately 200 mL/min) is generally recommended throughout the measurements to ensure a dry
atmosphere. During ampoule loading the gas flow should be increased to avoid humid air to enter. The
gas flow should be large enough ( approximately 1.0 L/min) to prevent humid air from the surroundings to

enter.

If possible, lower the relative humidity of the room.

TAM Air Assistant Software

TAM Air uses TAM Air Assistant software for controlling experiments and devices, visualization of results and
data analysis.

Overview

TAM Air Assistant is graphical, self instructive software for controlling
devices, displaying results, running and analyzing experiments. The software
is modular, meaning that different device controllers, experiment types and
analysis packages can be added.

TAM Air Calorimeter Operator’s Manual

Device Control can be accomplished using the Devices Manager. The
thermostat and the calorimeter block are considered as separate devices
in TAM Air. Examples of control features are setting the calorimetric
temperature through the thermostat and turning on/off inbuilt calibration
heaters in the calorimetric channels.

Experiments can be run using customized wizards to guide you through
the whole measurement from start to end. The software divides the
calorimetric signal into sections of baselines, pause and main in
accordance with the user input. Click New experiment in the file menu
to choose experiment type and initiate a new experiment.

The results file is created when the experiment wizard has been finalized.
The results file is a binary file with the file extension .rstl and can be
exported to a text file for analysis with other software such as Microsoft
Excel. The data in the TAM Air Assistant results file can be baseline
corrected by a single click. The data is normally presented graphically as
heat flow versus time, but other plot types can easily be shown, e.g.,
integrated heat versus time and the quantities normalized against mass.

File Edit View Analysis
W ow@ J) A

Tﬂ Devices

- TAMAiIr Thermostat
® 204

TAM Air Assistant Device

Manager

The report function allows the user to create a report with information about experiment details and various
plot types. The report can be saved as a file with the extension .larpt. Plots created from the report file may
be easily copied and pasted into alternate programs such as Microsoft Word and Powerpoint.
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Technical Specifications

Number of Calorimetric Channels 8

Operating Temperature Range 5-90°C

NOTE: For operating temperatures below ambient care must be
taken to avoid condensation.

Temperature Accuracy £1°C

Air Thermostat Stability +0.02 °C

Maximum Sample Volume 20 mL

Measuring Range + 600 mW full scale

Time Constant (20 mL water) <500 seconds

Limit of Detectability 4 uW

Precision +20 uW

Baseline Stability Over 24 Hours:
Drift <40 W
Deviation <+10 uW
Error <+23 uW

Short Term Noise +4 uW

Overall Dimensions 462 mm (18 in.) x 397 mm (15.6 in.) x 900 mm (35.4 in.)
(Width x Depth x Height) (Allow 3 to 4 inches of air space between the instrument and the
back and side walls.)

Total Weight 40 kg (88 Ibs) approx.

Operating Voltage 110 Vac/220 Vac *10%, 50/60 Hz

Power Consumption 300 VA

All specifications are valid at an operating temperature of 25 °C, under the recommended external operating
conditions of TAM Air. For definitions of specifications, see the next page.

NOTE: The specification varies slightly with temperature and may differ up to 20 percent at an
operating temperature of 90 °C.

TAM Air Calorimeter Operator’s Manual
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Recommended External Operating Conditions

Ambient Temperature 20 -30 °C: for operating temperatures between 15 - 90 °C
5-20°C: for operating temperatures 5 —15 °C

Ambient Temperature Stability +1°C

Relative Humidity <65 % RH

Computer Specification PC running Windows 2000 or higher
USB port (Notebook computers may not work due to power drain
from USB ports on such computers.)

Definitions

The following terms are defined as applicable to the TAM Air Calorimeter.

Time Constant The time needed for the heat sensor to detect a heat flow corresponding to 63 % of a heat
(20 mL water):  pulse.

Detectability: The minimum heat flow that can be detected.
Precision: Precision is reported as twice the standard deviation for the results of a series of exactly

repeated experiments. Here reported as the baseline variations on ten repeated loadings of
a 20 mL disposable glass ampoule.

Base Line Calculated from a linear fit of baseline data, during 24 hours, using the method of least
Stability Over  squares.
24 Hours:

Drift: Defined as the slope of the linear fit

Deviation: Defined as twice the standard deviation of the linear fit of baseline data.

Error: The maximum error after 24 hours calculated from the following formula.

Drise
Error =& [T] + Deviation®

Short-Term Defined as the noise of the heat flow signal during 60 sec (peak to peak values).
Noise:

15
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Chapter 2

Installing the TAM Air Isothermal Calorimeter

Unpacking and Installing the TAM Air

Before shipment, the instrument is inspected both electrically and mechanically so that it is ready for operation
upon proper installation. Only limited instructions are given in this manual, consult the online documentation
for additional information. Installation involves the following procedures:

* Inspecting the system for shipping damage and missing parts
* Connecting cables and lines

It is recommended that you have your instrument installed by a TA Instruments Service Representative, call for
an installation appointment when you receive your instrument.

' CAUTION: To avoid mistakes, read this entire chapter before you begin installation.
[( (] )

Inspecting the System

When you receive your TAM Air, look over the instrument and shipping container carefully for signs of shipping
damage, and check the parts received against the enclosed shipping list.

e If the instrument is damaged, notify the carrier and TA Instruments immediately.
e If the instrument is intact but parts are missing, contact TA Instruments.

Choosing a Location

It is important to choose a location for the instrument using the following guidelines. The TAM Air should be:

In
a temperature-and humidity-controlled area. The temperature of the room should be within the
range 20 — 30 °C with a stability of +1 °C. The relative humidity should be less than 65%.
a clean, vibration-free environment.
an area with ample working and ventilation space. The minimum floor space required is 47 cm (22
in) wide x 50 cm (24 in) deep. This space allows sufficient clearance around and below the entire
instrument to provide for the required free flow of cooling air. Ensure that the air inlet under the
instrument is never blocked.

TAM Air Calorimeter Operator’s Manual 17




Near

a power outlet (120 VAC, 50 or 60 Hz, 15 amps, or 230 VAC, 50 or 60 Hz).

compressed lab air and purge gas supplies with suitable regulators and flowmeters, if working
at temperatures below ambient.

a bench with sufficient space available for the computer system. Additional space will be
required for sample preparation.

Away from

dusty environments.

exposure to direct sunlight.

direct air drafts (fans, room air ducts).

poorly ventilated areas.

noisy or mechanical vibrations.

all sources of heat or drafts.

NOTE: For operating temperatures below ambient care must be taken to avoid conden-
sation. See the section "Operating Below Ambient" on page 12.

Installing the TAM Air

Refer to the figure below right when
installing the TAM Air instrument.

1.

E

During shipment of TAM Air the
instrument is fixed to a wooden
pallet by two fixtures. Remove
the fixtures and mount the screw
adjustmentsincluded in the pack-
age, one at each leg, to allow a
horizontal positioning of the
instrument.

Place the TAM Air thermostat in
the position whereitis to be used.
Leave enough space (2 to 3
inches) around all sides of the
thermostat to allow for free circu-
lation of air. The outlets from the
external fan are on the back panel
and mustnever be obstructed. Do
not position the thermostat close
to a wall.

To compensate for an uneven
floor, use the screw adjustments
on the legs of the thermostat
stand to level the instrument.

Insulated Thermostat Lid

Inner Chamber Lid —

Connector Box

Aluminum Support Plate

Assembling TAM Air

TAM Air Calorimeter Operator’s Manual



Remove the thermostat lid from TAM Air. The inner chamber con-
taining a 25-pin Dsub connector at the bottom can be observed. See
the figure to the right.

Lift the Dsub connector outside the inner chamber when positioning
the calorimeter block (don't apply stress). Use the two hand brackets
on each side of the calorimeter block and carefully lower it into the
calorimeter insulation box with the connector box to your left-hand
side. Make sure the Dsub connector is not damaged.

Position the calorimeter block and its insulation box centrally in the
chamber to ensure a free flow of air around all sides. The alignment
of the sample and reference tubes will determine the final position
of the block. You may need to perform further fine adjustment.

Connect the Dsub connector to the connector box on the left side of
the calorimeter block. See the figure below.

Calorimeter Connector Dsub
Block Box Connector

10. Fit the inner chamber lid as seen below.

Inner Chamber Lid

TAM Air Calorimeter Operator’s Manual

Dsub Connector

Fit the heat sink plugs into the 16 holes of the calorimetric
channels.

Fit the calorimeter lid to the calorimeter block and lock
it in the position by pressing the black buttons in each
corner.

Black Buttons

Heat
Sink
Plugs

Calorimeter Lid
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11. Fit the thermostat lid, shown in the figure below.

12. Remove the four plugs in the corners. Use the lifting tool
to lift out and refit the heat sink plugs at each corner to
check that they are in direct alignment with the sample
and reference tubes. It may be necessary to bring them
into line by removing the thermostat lid and inner cham-
ber lid and then slightly repositioning the calorimeter
block. See the figure to the right.

13. Place the black plugs onto the 16 positions in the thermo-
stat lid. See the figure to the right.

14.

Thermostat Lid

Plugs to be removed

Install TAM Air Assistant on the dedicated com-
puter before connecting the USB cable. This is
important because the drivers have to be installed
on the computer for the communication to work,
see the section regarding installation of the TAM
Air Assistant software (on the next page) before
proceeding to point 15.

. Connect the USB cable from the port on the back

of the thermostat to a USB port on the computer.

NOTE: Install the TAM Air Assistant
software before connecting the TAM
Air USB to the computer.

Making the Electrical Connections

Follow these directions to connect the TAM Air to the necessary electrical source.

1. Check the voltage indicated on the label on the backside
used in the laboratory.

of TAM Air to ensure that it is the same as that

2. Checkthatthe mains fuse on the back panel of the thermostat is correct for the mains voltage in the laboratory.

For 100-130V, use 4A T (slow) fuse For 200-250V, use 2A
or value.

T (slow) fuse. Never use a fuse of the wrong type

@ CAUTION: Never use the TAM Air with a different voltage than indicated.

3. If necessary, change the mains cable delivered with the instrument to a cable of the local type.

4. Fit the mains cable and connect it to the mains power socket. Use the switch on the back panel of TAM Air
to switch on. The two air circulating fans will start and the digital indicator on the temperature control panel

will light up.

E
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Computer Settings Before Installation

Before installing the TAM Air Assistant software as directed in the next section, make sure you have checked
the following computer settings.

1. Make sure that the energy saving functions are disabled on the computer, as experiments are rather long
it may be long times with inactivity on the computer, the computer must always be on, this applies to
hardrives also as the software access it often.

2. Make sure that the Microsoft Windows Update feature is set to NOT install updates automatically.
Sometimes the automatic update will restart the computer, which is not desirable. You can try setting this
option to download updates, but let you decide when to install them. This would allow you to be notified
of an update.

21

TAM Air Calorimeter Operator’s Manual




Installing the TAM Air Assistant Software

Hardware and Software Requirements

TAM Air Assistant is intended to be installed on a PC running under Windows 2000/XP/7 and a minimum of
512 Mb RAM. The PC must have a USB port V1.0 or 2.0.

The installation CD, included with a newly delivered TAM Air instrument, is intended for a new installation
of TAM Air Assistant. Running the installation program on the CD includes the installation of the Windows
software package ".NET Framework 2.0" (English version), in addition to the installation of TAM Air Assistant.

In case of future upgrades of ".NET Framework 2.0" it might be necessary to get an upgraded installation CD
and perform another complete installation of TAM Air Assistant.

The installation of an upgraded version of TAM Air Assistant requires only one installation file, e.g.,
"TAMAssistantInstaller v0.9.988.0.msi."

NOTE: The figures in this section refer to the installation under Windows XP and 2000. For
examples of screen shots during installation under Windows 7, refer to the document
"Installing TAM and TAM Air Assistant".

NOTE: When upgrading from versions earlier than 1.1.14.6, all FTDI drivers must first be
uninstalled in the Add/Remove Programs option within the Windows Control Panel.

The installation CD required for a new installation as well as for the installation of an upgraded version of
TAM Air Assistant can be obtained from TA Instruments.

Installation
. é Internet ‘) My Documents
NOTE: Installation of the software must Inkernet Explorer =
My Recent Documents -
be made before connecting the TAM Air 7 [rumemN— ) v itures
unit to the computer for the instrument @ v+ wsiromenss 2y Music
drivers to be installed correctly. [5] g oo 09ty Computer
2003 -
‘3 My Network Places
. . . . Microsoft Office Excel 2003
Follow these steps to install the TAM Air Assistant: (2> contelparet
ﬂl Adobe Reader 7.0 EEtF Prﬁgram Access and
1. Close all windows programs before installing TAM croscf Offce Word 20n3 | @B Connect To v
Air Assistant. @ e 112 Pinters and Faes

Start/Run 9) Help and Support

I) Search

=

igitam for Windows

All Programs D

: Type the name of a program, folder, document; or

Internet resource, and Windows will open it for you.

Open: | ErlSetup.exe & ]

i3 start

i OK H Canwcel ][ Browse. .., ]

4. Click OK to start the Setup program. The installation wizard starts.
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5. Step through the Wizard according to the
instructions given.
6. Click Next to continue. Read the end user

license agreement carefully before proceeding.

il Lab Assistant Setup

Lab Assistant Setup

Welcome to the Lab Assistant
Installation Wizard

It iz gtrongly recommended that you exit &l Windows programs
before running this zetup progranm.

Click Cancel to quit the setup program, then close any programs

licence agreement' to continue.

Click Next. Enter the licensee’s name
and organization. Choose who willbe
using the software— all users of the
computer or only for the name given.
Administrator rights are needed to
give rights to other user accounts of
the computer.

Click Next when the settings have
been made.

you have unning. Click Mest to continue the installation.
License Agreement
“ou must agree with the license agreement below to proceed WERHNING: This program is protected by copyight law and
intemational reaties.
END USER LICENSE AGREEMENT f Unauthorized reproduction or distribution of this program, or ary
for — portion of it, may result in severe civil and criminal penalties, and
TANM Assistant will be: prozecuted to the masmum extent possible under law.
This End-User License Agreement ("EULA" pertains to the TAM Assistant
product (called the "Software” in this Agreement). Read the terms and
conditions of this End-User License Agreement ("EULA") befare installing,
copying, or otherwise using Software.
< Back MNest > Cancel
This End-User License Agreement ("EULA™ is a legal agreement between you, [ 'I [ I
(either an individual person or a single lepal entity, who will be referred to in this
(2} | accept the license agrsement
| do rat accept the license agreement
wise | inh izard®
[ Reset | | < Back " Hext » .] E Cancel I
iz Lab Assistant Setup
7. Click the radio button Taccept the bl e

Enter the following mnfarmation to personalize your installation.

Full Marne: l‘!iksgard

Drganization: [TA Instruments

The settings for thiz application can be installed for the curent user or for all users that
zhare thiz computer. You must have administrater rights to install the sellings for all
uzers. Inztal this application for:

(&) Argone wha usss this computer
(3 Ol For me: [Vikegand)

‘wize |nstallation ‘Wizard®

[ < Back ]L Mext >

J |

Cancel I

il Lab Assistant Setup

Destination Folder
Selact a folder where the appisation wil be mstaliad,

10. Browse to the destination folder for the
software files. If the default destination

folder is acceptable, just click Next.

The Wiss |nstallation Wizard will install the files for Lab Assistant in the following folder.
To nstallints & differed folder, chek the Biowse bullan, and select ancther folder

“Y'ou can choose not to install Lab desistant by clicking Cancel to exit the \Wise
|mstallation ‘wizard

Drestination Falder
C:4Program FileshS cil achh T amd gsistanty

Brawse

‘Wiz Installation Wizard

[ < Back ][ Mest >

J |

Cancel ]
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11. Click Next. The software is now being installed. This is a quick process that normally takes less than 30
seconds. (If the computer doesn'thave .net Framework installed already the installation takes a bitlonger).

NOTE: Atthis stage, the following warning may appear. Click Continue Anyway to continue
the installation.

Hardware Installation

1] : The zoftware you are installing for thiz hardware:
L]
Fico High Resolution D ata Logger

i Lab Assistant Setup

Updating System
The features vou selected are cumently being installed.

Installing new servicss... has not passed Windows Logo testing ta verify its compatibility

with *Windows %P, [Tell me why this testing iz important. |
Continuing your i llation of this sof may impair
or destabilize the t operation of your system
_:I either immediately or in the future. Microsoft strongly
Time remaining: 3 seconds recommends that you stop this installation now and

t the hard vendor for sof that has
passed Windows Logo testing.

[ Continue Anpway ] [ STOP Installation ]

fize Ir ion YWwizard®

ab Assistant Sefup r-_ rﬁ

Lab Assistant has been
successfully installed.

Chek the Fruzh butlon bo el b installahon

TAM Air Calorimeter Operator’s Manual
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12. Click Finish to exit the Setup program.The
TAM Air Assistant software has now been
installed. Before starting the program, the
drivers for the Calorimeter Data-Logger and
Thermostat must be installed. This is only
necessary when TAM Air Assistant is
installed for the first time, or if the USB port
is changed, or if the drivers from an earlier
installation has been uninstalled on the com-
puter.

Connecting TAM Air with
the Computer

Thissection will tell you how to connectthe TAM
Air with your computer. Follow the instructions
below:

1. Make sure that the instrument is powered on.

2. Plug the USB connector into the computer
and the back of the TAM Air instrument.

The operating system Windows recognizes
that new hardware has been connected to the
computer. The window shown in the figure
to the right is displayed (in Windows XP).

NOTE: If this dialog does not
appear, Windows might have
found and installed the wrong
driver. This might be due to an
erroneous setting in Windows.
To correct the settings in Win-

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

‘Windows wall search for current and updated software by
laoking an yaur canmputer, ot the hardware installation CD, or on
the "Windows Update 'web site [with your permiszion].

R Tt

Can'Windows connect to Windows Update to search for
software?

(2 Yes, this time only
(O 'Yes, now and evey lime | connect & deviee

() Mo, not this time

Click Next to contirue.

Cancel I

Found New Hardware Wizard

Thiz wizard helpz you install software for:

USE Serial Converter

f:') If your hardware came with an installation CD
“4E2 or Hoppy disk. insert it now.

what do you want the wizard to do?

(& Install the software automatically [Recommended)
(O Install fram a list ar specific location (Advanced)

Click Mest to continue.

[ < Back " Mext > ][ Cancel

dows XP, see "Windows Update Settings for Drivers" on page 28.

Hardware Installation

{ ] \_. The saftware you are installing for this hardware:
L

Fiza High Resalution Data Logger

with Windows 3P, [Tell me why this testing is important. |

or destabilize the correct operation of your system

recommends that you stop thiz inztallation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

haz not pazsed Windows Logo testing to werify ite compatibility

Continuing your installation of this software may impair

either immediately or in the future. Microsoft strongly

@ue Bpray IDSTDP Installation

TAM Air Calorimeter Operator’s Manual

A messageis displayed that will request connec-
tion to Windows Update (the internet) to search
for software (drivers for the connected hard-
ware).

IMPORTANT: Select No, not this time. Click
Next to continue.

Windows recognizes two devices, USB Serial
Converter and the Pico high resolution data
logger. Two consecutive installations for the two
devices will be performed, usually starting with
the drivers for the USB Serial Converter device.
A form like the one shown the figure to the right
will be displayed.
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4. Choose the option Install the software automatically and Windows will find the correct drivers on the
hard drive.

5. Click Next.The warning to the left may be displayed.
6. Click Continue Anyway to install the drivers.The figure shown to the right appears.

7. Click Finish to exit the Windows Wizard. After
exiting the Wizard for the first device, a similar

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

ound Newr Hardware Wizard

The wizard has finished installing the software for,

% USE Serial Converter

Thils wizard helps vou install software for:
Pizo High Resclution D ata Logge:

% If pour hardware came with an installation CD
or floppy disk. inzert it now.

‘wéhat do you want the wizard to do?

Click Finish ta close the wizard.

< Back Cancel

() Install the softveare automatically [Recommended)
() Install frem & list or specific lacation [Advanced)

Click Mext bo continue.

f

[ < Back ” Mewt > I[ Cancel ]

or the second device (Pico High Resolution [ TAM Assistant

Data Logger in this example) according to the e Fdt view Analysis Help

form below. Step through the Wizard as Wo- 22 e BT & Gm BB & addwocresh - L~ Lo Lo
directed on the previous page. Devioss

8. Openthe TAM Air Assistant software from the
Start menu after finishing the second installa-
tion of the drivers. The Thermostat and Calo-
rimeter Devices will be displayed under the
Devices manager to upper left of the Window
as shown in the figure below.

Theinstallationisnow complete and theinstrument

is ready for running experiments.
NOTE: If the thermostat and cal-

orimeter devices do not appear,
verify the device installation (see
page 27).

& Ewporiments
=g Fezults and dats files |

| Reports |

TAM Air Calorimeter Operator’s Manual
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System Properties

System Restore Avtornatic Updates ||_ Femote
General Il Computer M ame Handware Advanced

Device Manager

===  The Device Manager lists all the hardware devices installed
% on your carmputer. Uss the Device Manager to change the
propeities of any device,

Device Manager

Dirivers
e Dwives Signing lets vou make sure that installed divers are
& compatible vath Windows. Windows Update lets you set up

how Windows connects to Windows Update for drivers.

[ Dviver Signing | [ windows Updats

Haidwaie Profiles

p:. Hardware profiles provide a way for pou to set up and store
different hardware configurations.

[ Hadware Profiles ]

[ ok ][ camee |

.Close the open windows.

NOTE: If both drivers for the TAM
Air are not present, contact TA
Instruments for the instructions on
proper driver installation proce-
dures.

Device status

Thiz device iz working properly.

If wou are having problems with this device, click Troubleshoot to
start the troubleshooter.

L Troubleshoot.., ]

Device usage: )
| Uze this device [enable] e |

Checking Device Installation

To check that the software for the devices USB
Serial Converter and Pico high resolution data log-
ger open the Control Panel in the Start menu and
chose System.

The figure shown to the right should appear.

1.Click on Device Manager under the Hardware
tab. The following figure appears.

Under Universal Serial Bus Controllers the control-
lers for the two TAM Air devices should appear.
They are USB Serial Converter and Pico High Res-
olution Data Logger. This confirms that the Device
controllers are installed.

2.Right click on the Device controller and check
Device status. If it says "This device is working
properly" as shown in the figure to the right, the
installation is successful.

L Device Manager

File  Action View Help

HES 2 A =RE

TAM Air Calorimeter Operator’s Manual

+- ) Mice and other painting devices ~
+- @ Monitors
+- B8 Network adapters
- Parts (COM & LPT)
+ @ Processars
+- 4= 5C51 and RAID contrallers
+. @), sound, video and game controllers
+-g@ Starage volumes
+ System devices
= Universal Serial Bus controllers
& General Purpose USE Hub
= Generic USE Hub
S Intel(R) ICH3 Family USE Universal Host Controllsr - 2530
= Intel(R) ICHA Family LISE Universal Host Cantroller - 2831
S Intel(R) ICHS Family USE Universal Host Controllsr - 2832
= Intel(R) ICHB Family LISE Universal Host Controller - 2834
S Intel(R) ICHS Family USE Universal Host Cantrollsr - 2835
= Intel(R) ICHA Family ISB2 Enhanced Host Contraoller - 2636
S Intel(R) ICHS Family USBZ Enhanced Host Cantrollsr - 2834
= Microsoft Matural Keyboard Pro Composite Device
S Pico High Resolution Data Logger
SmartProg2, Universal 40-pindrive Programmer
LISE Mass Storage Device
= LISE Root Hub
& USE Root Hub
= LISE Root Hub
& USE Root Hub
= LISE Root Hub
& USE Root Hub
= L at Hub
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Windows Update Settings for Drivers
This section describeshow the Windows Update Settings Bl i ied 9

related to driver installations must be set for proper

. A X R System Restors Avtornatic Updates L Remcte
installation of TAM Air Assistant. | Generdl | ComputerName Hardweare Advancad
1. Open System in the Control Panel. The window HETEE Mooy

- The Device Manager lists all the hardware devices installed
- on pour computer. Use the Device Manager lo charnge the
properties of any device,

shown in the figure to the right should be displayed.

; | Device tManager
Connact to Windows Update E‘
; : Dirivears
‘When pau connect & new device, how _dc\ you want Windows o P Diives Signing lsts you make sure that installed divers are
conmect bo the \Windows Update Web ste to zearch for a compatible with Windows. ‘Windows Updata lets you set up
matching driver? haw Windows connects to Windows Update fior drivers.
() If my device nesds a diver, go to Windows Update l Diiver Signing | [ Windows Update

without asking me

) ) Haidwate Prafiles
(=) Azk me to search Windows Update every time | connect a

; - Hardware profiles provide a way for pou to set up and store
new device -

dilferent hardware configurations.

() Mever search 'Windows L pdate for drivers
[ Hardware Profiles ]

Uzing Windows Lpdate requirez & connection to the Intemet.

[ ok ][ conca |

Beedowpivaesodice [ ok ] [ cancel |

2. Click the Windows Update button. The following window is shown.
3. IMPORTANT: Select "Ask me to search Windows Update every time I connect anew device." DO NOT

select the option, "If my device needs a driver, go to Windows Update without asking me." It is peferable
to use the device drivers installed for your instrument and prevent accidental file overwrites.

Uninstalling the Drivers

If the drivers are not working properly, or you have installed the wrong device, uninstall the devices using
the instructions in this section. Then reinstall the drivers following the instructions in the previous sections.

To uninstall a device, right click on the Device control and choose Uninstall from the drop-down menu. One
example of a device that must be removed is the "Virtual Comport Driver."

If you continue to have problems, please contact TA Instruments for service.

E
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Installing Multiple TAM Air Instruments

Several TAM Air instruments can be run on the same computer. The CDs supplied with TAM Air Assistant
software must contain the device files for all the TAM Air instruments. Contact TA Instruments if you
need assistance.

IMPORTANT! Follow the instructions for the software installation. When the instruments
are to be plugged into the computer for the first time, plug them in one at the time and
perform the installation of the device controllers separately.

Computer Settings
TAM Air measurements are usually long, running for il SRS R
several days. It is important that the data collection is not | PewerSehemes | Aleims | Pover Mater | Advanced | Hibemats|
interrupted or cancelled during the time of the measure- ‘&;,}. Select the poner scheme it the mast apgropate sl for
ment. To decrease the likelihood of unwanted interrup- the selecter scheme.
tions, set up your computer as directed below: Power schemes
|Po|lable;‘Lapt0p b |
1. Choose the Settings/Control Panel/Power Options [Severs. | [ Dowe
from the Start menu. Select the Power Schemes tab
as shown in the figure to the right. Setings to Roil ble/Laplop ok e cheme
wihen computer is: -@ Plugged in E E:t?;riir;gw
2. Select Never from both of the lists to the right of Tumoftmoritor:  [Never | [Mever ]
System Standby and System Hibernates. See the Tumoff hard disks: | Mever v [Mever V]
figure to the right.
System standby: | Mewer > E_Ne_ve[ v|
3. Choose the Settings/Control Panel/Automatic System hibemales; | Mever
Updates from the Start menu. See the figure below.

[ ok ][ cancet |[ app |

Automatic Updates @

Automatic Updates | .
I 4. Choose one of these settings: "Turn off
¥/ Helo pratact your PC Automatic Updates" or "Download
windows can reqularly check For important updates and Install them For you, updates for me, but let me chose when to
(Turning on Autamatic Updates may automatically update Windows Update install them." See the OptiOI‘lS circled inred
software firsk, before any other updates.) )
How does Automatic Updates works on the flgure to the left.

Automatic {recommended)

Autormatically download recommended updates For mvy
compiter and Install them:

<: L rdoad updates For me, bk st

T {_ Turn off Autamatic Updates.
< ¥our computer will be more vulnerable unless you instal

updates regularly.
Install updates from the Windows Update '

=5 aqain that I've pr

Ol ][ Cancel J

TAM Air Calorimeter Operator’s Manual
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Important Notes
Please read the following notes about the software and its set up.

* The CD-ROM is unique for the TAM Air thermostat and calorimeter as it contains device files holding
calibration constants for one particular TAM Air instrument. Once installed, the files will not be
overwritten when upgrading the software.

* TA Instruments recommends that the disc be placed in a safe place and/or backup the device files
containing the factory calibration data of the instrument. The files are located in the directory Device
Files on the disc.

¢ If the system is recalibrated in the future, the device file located on the local computer will be valid. If
device file on the computer is correct, TA Instruments recommends that you backup the file from the

HDD. The files are located in the directory:

C:\Documents and Settings\ All Users\ Application Data\SciTech\LabAssistant\Router\ Devices.

E
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Setting the Operating Temperature

The temperature of the air thermostat, i.e., the
operating temperature, can also be set from the
TAM Air Assistant or the temperature control /\

panel located on the front of the instrument. This

settemperatureisrecalled in the event of a power | | L | v //\

failure.

Do Not Use

The control panel has two digital indicators, one Temperature Control Panel Operating Buttons

with red digits showing the actual temperature

of the air thermostat and the other with green digits showing the set temperature. The amber indicator light
in the top right-hand corner of the control panel will normally flash, indicating that the heater is on. The amber
light will remain off if the thermostat is cooling.

The two arrow buttons are for increasing and for decreasing the set temperature. The two buttons to the left
haveno functioninnormal operation. They are used in the factory together with a special code for programming
the control panel. If you enter the menu by accident, press the left-most key once to exit. Note that settings for
the calorimetric temperature also can be made directly in the software, see the section, "TAM Air Assistant
Software Overview" for details.

WARNING: The two buttons on the left of the control pad should only be used by
authorized personnel.

1. To set the operating temperature use one of two methods:

Using the TAM Air Assistant:

Overview Control I

a. Choose the Thermostat in Cuventtempesctue: [0 ¢
the TAM Air Assistant
devices explorer and click Set target tamperature: |2507 e £ Current target temperature: ]2‘507 'C

the Control tab.

b. Enter the new temperature in the text box named Set target temperature and click the arrow (pointing
to the right) to enter the temperature. The new value is seen in the Current target temperature text box.

Using the Control Pad:

NOTE: This option should only be used in situation when the TAM Air Assistant software is
not in use.

a. Usetheup and down arrow buttons until the required set temperature is displayed by the green digital
indicator.

2. Allow the temperature to stabilize for at least eight hours. However, to ensure that the system is stable,
verify that the calorimeter signal is at a steady state close to zero. It is recommended that you perform the
gain calibration for all eight calorimeter channels, if the thermostat temperature is changed.

NOTE: Although the circulating air reaches the set temperature very quickly, the calorimeter
block will take several hours to reach the temperature because of its large mass, high heat
capacity and surrounding insulation.
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NOTE: If at any time it is necessary to check the actual temperature of the calorimeter block,
please see Chapter 3 for details.

Completing the Installation

Once you have performed all of the steps in this chapter, follow the next few steps to complete the installation
of the TAM Air.

1. Make sure the operating temperature has stabilized. Then perform a gain calibration. (See Chapter 3 for

information).

2. After the Gain calibration the TAM Air is ready to use.

TAM Air Calorimeter Operator’s Manual

E



Chapter 3

Use, Maintenance, & Diagnostics

Using the TAM Air

All of your experiments will have the following general outline. In some cases, not all of these steps will be
performed. The majority of these steps are performed using the TAM Air Assistant software.

Setting the operating temperature
Calibrating the instrument
Performing preliminary checks
Preparing the sample and reference
Starting the experiment

Loading the sample and reference.

To obtain accurate results, follow procedures carefully.

Before You Begin

Before you set up an experiment, ensure that the TAM Air and the TAM Air Assistant software have been
installed properly. Make sure you have:

Made all necessary electrical connections

Powered up the unit

Become familiar with software and instrument operations
Calibrated the TAM Air. See the next section.
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Calibrating the TAM Air

The objective of electrical calibration is to calculate the calibration constant for each individual twin calorimetric
channel. The calibration constant is called the Gain factor in TAM Air Assistant and is a relative value with respect
to a calibration performed at the factory, see page 11. The calibration is fully automated and the Gain constant
is entered in TAM Air Assistant as soon as a new calibration has been performed.

Each channel has a permanent precision calibration heater on side A, the sample side. Side B, used for the inert
reference, does not need to be calibrated. The heater has a resistance of 100 £ 0.1 QQ and a very low temperature
coefficient. The eight calibration heaters are connected in series together with a reference calibration resistor of

25+0.1 Q.

Normally, calibration is performed with
empty calorimetric channels. Once a stable
baseline has been recorded, a known volt-
age is applied over the calibration heaters
during a predefined time period. The cali-
bration constant is calculated as the mea-
sured integrated area divided by the heat
released in the electrical heaters.

The obtained calibration constantis a value
close to unity, normally within the interval
09<1<1.1.

The resistors of the individual calibration
heaters and the reference resistor are con-
nected in series. Thus, the voltage mea-
sured across the reference resistor will be
the same as that across each individual
calibration resistor. See the figure below.

Signal, Ch 1:1

Integrabion done. mark range of
new integral

85.779 mJ

u

m
" —

Power Supply

: The reference
i resistor
i (25+0.10)

The resistors of the individual calibration heaters (100.0 €2).

Schematic Diagram of Calibration Circuit

E

Calibration Plot
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When to Calibrate

Calibration should be performed regularly, four times per year for example. Each channel in use must be
independently calibrated, which canbe done manually or automatically through the TAM Air Assistant software.
It is recommended that the calibration constants are determined for each operating temperature; however the
differences in values will not be large.

Preparing for Calibration

Before beginning the calibration, perform the following steps:

1. Stop any experiment that is currently running and remove all experimental sample and reference ampoules.
After removing the ampoules, it will take about 40 minutes for the calorimetric signals to become stable
(moderate stability condition) and close to zero.

2. Check that the TAM Air thermostat is set at the correct temperature. Refer to page 40, "Changing the Set
Temperature," if necessary. If the temperature must be changed, wait at least eight hours before performing
the calibration.

Performing the Calibration

Observe that all channels are calibrated simultaneously when starting the calibration. The calibration heaters
for the individual channels are connected in series and it is not possible to select only individual channels.

1. Select the Overview tab for the calorimeter in the Devices manager.

2. Waituntil the calorimetricsignal is stable within the stability criteria, see the section called "Baseline Stability"
above for details on stability conditions.

3. Choose all calorimeters from the drop-

down menu under the Control tab. (See :

. i ) Dverview Control |
the figure to the right.) Click the button
Perform gain calibration to begin the pro- Turn on calibration heater |
cedure. The text on the button changes to
Abort gain calibration.

[ 1-8 [
. — Heatflow calibration
NOTE: You will be able to
Last gain calibration performed: Jul 10, 2006 19:18:10

selectindividual calorimeters
for the calibration, but since
the calibration heaters are
connected in series, all chan-
nels will be subjected to the
calibration heat. For the channels that are not selected, the old calibration data will remain.

Calibration results:
Gain: | Offzet: | W

Abort gain calibration | Time remaining:  47mind2s

The whole procedure takes approximately 55 minutes to complete. A countdown of the remaining time needed
for the procedure will be displayed. After completion, the Gain factor for each calorimeter is calculated and
stored by the software. The Gain factor should be close to 1.0.
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Once the calibration is complete, the calibration data (Gain constant and Offset) is displayed in the text boxes
with the same name, and the signal will be shifted down to zero. Note that the Calibration data for each particular
channel is shown only if that channel has been individually chosen from the drop-down menu. We recommend
that you record the Gain and Offset values for future calibration comparison.

Operating the TAM Air Calorimeter

Preliminary Checks

Before beginning to use the TAM Air, follow the instructions below:

1.

E

Check that the TAM Air thermostat is set at the correct temperature for the experiment. (See Chapter 2
"Setting the Operating Temperature.")

NOTE: For operating temperatures below ambient care must be taken to avoid condensation.

Take care when measuring large exothermic or endothermic processes. Continuous inputs of large heats
are likely to change the temperature of the calorimetric channels significantly. To overcome this situation,
itis recommended that the sample size be reduced as a precaution. After the calibration, the signal is shifted
to zero in accordance with the offset calculation. The Gain constant should be close to 1 (0.9<Gain<1.1).

NOTE: When measuring samples with large heat production rates, the measured heat flow
values will be accurate; however, the temperature of the sample may deviate considerably from
the operating temperature. For example, at a continuous rate of heat production of 550 mW,
the temperature of the sample has been found to increase by approximately 3 °C. Refer to
Chapter 3 for details on the independent measurement of calorimeter block temperature.

Ensure that the calibration constants for each channel are valid as defined in the section, "Performing
Calibration" found in this chapter.

Check your results. The drift of the recorded baseline should be less than 0.2 % per hour of the expected
maximum values during measurement.

For example, for an expected signal of 20 mW, the baseline before and after measurement as well as the heat
flow during measurement should be considered stable if the drift is less than 0.002*20 mW/hr =40 uW/hour.
However, if the monitored heat flow during a measurement is in the range of 1 mW, it should be considered
stable when the monitored heat flow does not change more than 0.002*1 mW/hr =2 uW/hr.
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Preparing Samples

Follow the instructions below to prepare your samples for use with the TAM Air:

1.

Select the type of ampoule to be used. 20 mL disposable glass ampoules or 20 mL plastic ampoules (HDPE)
are normally used. Alternatively, 20 mL stainless steel ampoules are available for special applications.

Weigh the ampoule.

Load the sample into the ampoule. Take care not to spill any material on the neck or over the outer wall of
the ampoule.

Weigh the loaded ampoule. Subtract the weight of the empty ampoule and record the sample weight.
For 20 mL disposable glass ampoules, seal the lid onto the ampoule using the cap crimping tool.

Use the centering tool to make an indentation in the center of the aluminium crimp cap. Screw a lifting eyelet
into the indentation. For plastic ampoules the lifting eyelet clips to the neck of the ampoule.

NOTE: Do not dispose of the lifting eyelets. Keep them for future experiments.

Selecting the Reference

The sample and the reference ampoules should be balanced, i.c., having the same thermal response (time
constants) in order to ensure a stable baseline and reduced background noise.

This is achieved by using the same type of ampoule for the reference as used for the sample and by using an
inert material with approximately the same heat capacity as the sample in the reference ampoule.

An example of how to calculate a reference is outlined below:

TAM Air Calorimeter Operator’s Manual

Mix 5 g of cement powder with 2.5 g water to give a 0.5 water-to-cement ratio.
Balance the cured cement with 5.3 g sand.
If balance wet mix 19.26 g sand:

Cp cement ~ 0.8 Jg'1 K1
Cp water ~4.18 Jg'1 K1
Cp sand (quartz) ~0.75 Jg 1 K1
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New Experiment

When starting a new experiment, independent of what type, click on ; )
Experiment in the New menu as shown in the figure to the right. “';f MNew - [i_:ﬂ Rename

A dialog box appears for you to choose from a number of experiment ¢f  Experiment... ﬂ
types. (See the figure below.) You will need to enter an Operator name
or initials. The Experiment name is the file name where the result and

/. Experiment Controller. ..

Ex periiﬁ

additional information is stored. As the new experiment type is being " -
chosen, a default name stating the type of experiment and date will automatically appear as the experiment
name. You can enter any name desired.

New IHepeaI evizting |

Ampoule [nor-isothermal
Ampouls
Genetic

L L L

Bomic genenc  Generic with  Genenc without
vath single ... sngle resulls  expenment info

Expenment name Genenc wath single results [11-20:02)

Opersto i

E

There are three basic experiment types included
in TAM Air Assistant: Ampoule experiments,
Generic experiments, and a few Validation tests
(Gain validation and General Performance Test
[GPT]).

Genericis the simplest type of experiment where

data is collected without any division into pause,
baseline and main sections.
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The Ampoule Experiment Wizard

The Ampoule Experiment Wizard guides you through a number of steps that provide instructions on operational
details and allow you to enter information about the experiment.

1.

TAM Air Calorimeter Operator’s Manual

Choose Ampoule experiment from the experiment types in the file

menu then click OK to initiate the Ampoule Wizard.The first dialog
form appears, together with an icon under the experiment man- 2= = |

ager. The icon shows the experimental name and the current status Tunoncatanheser |

of the experiment.

Click Next to continue.
2008 13:18:10
Choose the channels to use in the experiment by clicking on the
channel in the figure. Several minicalorimeters can be chosen by
pressing the Ctrl-key while clicking on the channel(s) (or, alterna-
tively, by clicking on one channel and drag the cursor over the
other channels to be used). The color on the top of the channel lids
turn green as they are chosen. See the figure to the right.

W

emaining:  47min17s

Click Next to continue. The window shown below is displayed.

Expesiment wizard | Devicas | Resits |

Define normalized signal

Mosmalized signal - Chi1

MNomalze using |TULa|mass w| Yahe: [ Linik |

Normalized signal - {Mazs of component - Unnamed 1
Specified vake and unit
Momnalze using  [Tolal mass w] Ve | Urit |

Noemalized signal - Ch 3

HNomalze using |Totdmass w | Wake | Uit |

Use this window (above) to enter information on how the signal is to be normalized. The normalization
information cannot be changed after the experiment

has been initiated. However, you are able to export Experiment wizard | Devices | Results |

and/or view alternative normalized signals after the
experiment is finalized.

Decide about initial baseline

v Want inial bassline
Click Nextiin the Experimental Wizard to continu.le. Buscine dustion:  [5m
The next window (shown to the right) lets you decide

about initial baseline for the experiment. ¥ Autemalically stait baseline based on signal stabillty conditions

Signal stabilty condtions: | Medium |
Enter the time for recording the baseline in the Base- _

. . . Abzolute value of sl less tha [
line duration field. The default value suggested by s g e
the software is 30 minutes. ( The letter "m" is used to Standard dev. less than: w
abbreviate minutes and "s" is used for seconds.) The ‘Window length of linear f;
baseline can be started m.anual.ly by the operator or Masimuem tims lo wak fo signal stabdly. [
automatically when the signal is stable according to
a specified baseline criterion. The default value for

.1 . . W Lse baseln ignal offset
the stability criterion as entered by the software is e
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10.

11.

E

medium signal stability condition. This corresponds to a slope of the calorimetric signal 2 uW/h and a
standard deviation of 4 uW. These parameters are calculated over a time period of 20 minutes. The other
options are Low or Tight which corresponds to 4 uW/h, 50 uW over 15 minutes and 1 uW/h, 2 uW over
30 minutes, respectively.

If the checkbox Use baseline average as signal offset is marked, TAM Air Assistant automatically uses
the calculated mean value of the initial baseline to correct the signal in the main part of the experiment.
After the experiment has been finalized one can use more advanced baseline correction with initial/final
baselines using linear slope corrections, polynomial correction, etc.

Click Next to continue. Experiment wizaid | Devices | Resuls |
. . About to start the experiment
Baselines are usually run without an ampoule
in the measuring position in order to be sure  You have entered all the necessary information to start the experiment
that no offset due to any thermal activity is Before pressing Start make sure that you have prepared the calorimeter(s)
. . with a reference ampoule and that you have not inserted an ampoule into the
recorded. Ensure that the calorimeter is empty

) measunng side,
before you start the experiment.

Choose the duration of the Euperiment wizard | Devices | Resuls
main section of the experi-
ment when the window
shown to the right is dis-
played. It is recommended
thatyouleave the field empty
to allow the experiment auto-
matically run until you choose to end it by

clicking End Main (see the next page). Show signalis] o

MNDTE! The selection anly applies io what is shown on this page. The condiSions must be met by all
signals befone the baselne is sulomatically started

Decide on main duration

Diuration of main section: [Leave the field emphy if you want ta end the main section manually)

If desired, you can enter a time instead.
Make sure that you enter a value, along with
the associated units

(s, min, h).

Click Start. The window shownin the figure
to the right appears. The green curve indi-
cates the recorded baseline section, while
the gray part of the curve indicates a pause
section prior to the baseline.

The baseline section starts as soon as the
chosen Signal stability condition is met.
The program counts down the time speci-
fied for the Baseline duration and the
remaining time is specified in the text box
labelled Time left. When the baseline
recording is finalized, you will be instructed
to introduce the sample and reference
ampoule into the calorimeter.

End basedne:

TAM Air Calorimeter Operator’s Manual
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13.

14.

15.

Mark, and lower the sample slowly
into the measuring position. This
introduces aninitial disturbance of the
signal, mainly caused by the temper-
ature difference between the calorim-
eter and the ampoules.The software
waits until the signal is considered cor-
rect, that is free from the disturbances
generated because of the introduction
of the sample ampoule. The default
time is 45 minutes but can be length-
ened or shortened at the end of wizard.

You may also want to press the Skip
wait and mark button, in case the sig-

. Insert the sample ampoules into the o s ]
calorimeter(s). See "Loading the Sam-  waiting for signal to be consitorad coract
ple and Reference" in this chapter for o i i s e s woess S e o e
more details, MOTE] ¥ ypou corsider e sgral io b comest you may pres *Skp wal and nark” and costime
wath tht raen part of Bed Spenment
T left unll signal i consdersd comect W

Click thebuttonlabeled Skip waitand = s sshirn [Gomzes

Skip vasi and mak:

nal known to be correct before the default time. The graph appearing after the mark is red indicating the main

part of the experiment.

At this point the signal is considered correct
from the instrument’s point of view.
Unwanted effects in the sample, e.g., redistri-
bution of solvent in a solid sample or differ-
ent types of sorption phenomena etc., that
might occur when the sample is exposed to
sudden temperature changes are not
included. Toavoid suchunwanted effects the
sample should be well conditioned before the
experiment.

Press the End main button (shown in the
figure to the right) when the experiment’s
main partis complete. A dialog is displayed
to allow you to decide about the final base-
line.

Experiment wizard | Deviceg] Results |

Decide about baseline

IV warit fnal bazeline

Baseline duration: Sm

v Automatically stat bazeline based on signal stabdity conditions

Signal stability condibons: | Medum Rd
Absolute value of slope is less than: | Wih

Standard dev. less than:
‘window length of lineas fit

LL

Iaximum time ko weait for signal stability:

TAM Air Calorimeter Operator’s Manual

When the time taken to reach a stable signal has passed, a time marker will appear labeled Signal correct.

Espesiment wizeed | Devices | Resuts
Running main part of experiment

‘Whesn i st i e, paees “Enl i e semaring smpoulss

Show signalls|fome  [Th1.Ch 2. Ch 3 x

16. If the Want final baseline check box is marked, the software will
wait for the signal to become stable according to the chosen signal
stability conditions.
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17. Decideabout the finalbaselineand click Next. You  stewsgrdisibon  [chi o ch3 -

are now prompted to remove the ampoule (OI' MOTE! The selaction only apoles bo what i shoen on this page. The condiors must bea me by 2l
nignals befe ha bamsling i@ aulomaticaly slated

ampoules) from the calorimeter. After removal,
place the Aluminium lid and the black cover into
its position.

18. Click Next when the ampoules have been
removed.

The software now waits until the chosen stability
criterion is met before starting the final base-
line.The current slope and standard deviation can
be followed for any channel in the experiment by
choosing the channel in the drop-down menu
above the plot window.

It is possible to manually start the baseline before
thestability criterion hasbeen reached by pressing
the Manual baseline start button.When the signal
is stablein accordance with the set stability criteria
the final baseline section will start. The plots
changes color from gray to green when the base-
line starts.

19. When the final baseline recording is finished a
new window in the wizard automatically appears
that lets you adjust the time settings. This may be
done if the previous time settings are incorrect, e.g., the duration before the signal was considered correct.

Ered biagslire

Important: This is the only opportunity to change the time marker.

20. Click and drag a section change time = Eweinentwizad | Devices | Resuls|

marker to the correct time. Decide on experiment data reduction
Reduction method Resuits
3 3 : : # Equidistant Approeimate delta-lime: 3
21. Ad]usF the time setting, if necessary, i e g
and click Next. Totel rumbe of dategoints [5000
Iirsmn numbes of points in one section: 10

22. Decide on data reduction of the : ;

. i R Shew signalis) fren: [ Ch 3:1, 3.2 -
experimental results at this point. In @ R &=
all experiments, data points are col-
lected approximately every second.
When running the ampoule wizard,
you can select the way to save the
data after the experiment. The fol-
lowing form appears when the
experiment has been finalized. You
can select one of two data reduction
methods: Equidistant and Adaptive.

" Rawsource ¢ Reduced resuks

The default is always equidistant
with 6000 data points independent
on the length of the experiment.

E
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The results of the reduction are shown in the Results frame with the approximate delta-time (rounded to 1
second) and the approximate size of the results file.

23.

24.

25.

Inadaptivemode the chosennumber of data
points is dispersed to give a higher data
point density in part of the experiment with
high rate of change in the measured prop-
erty, i.e., during a phase transition after a
period of relative calm.

The upper part of the figure on the left
shows results of equidistant data distribu-
tion (500 points over approximately 8
hours).

The lower part shows how the data points
have been smoothened by use of the adap-
tive mode for the same total number of data
points.

Click Next. A new form appears that lets you finish the calorimetric experiment.

If you do not want the results file to appear, mark the check box.

Click Finish. The results are saved as a results file that can be viewed when the mini-view button

representing the file is clicked under the Results group.

TAM Air Calorimeter Operator’s Manual
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Generic Experiment

Generic is the simplest type of experiment run by TAM Air Assistant. It may be considered as pure data
collection and the collected data are not divided into baseline, pauses or main sections. Hence, there are no
means to perform automatic baseline corrections on saved data or perform data analysis using the special
analysis functions in TAM Air Assistant.

1. Initialize and start a Generic Experiment. Chose Generic among the experiment types in the New
Experiment file menu. The following view appears letting the operator choose which type of device to be
used in the experiment.

Add Device

Choose type of device interiace:

Choose type of device interface

Fump

T he it at

4

Choose the calorimeter device,
thenselect the channels thatare
tobe used in the experiment by
clicking on the channel in the
figure. Several channels can be
chosen at once by pressing the
Ctrl-key while clicking the
respective channel(s) (or alter-
natively by clicking on one
channel and drag the cursor
over the remaining channels
that are to be used).

The color on the top of the chan-
nels turns green as they are
chosen.

NOTE: A thermostat device can also be selected to collect temperature data.

If the option Write lock wanted is checked, the calorimeters are not available for various control actions
from other experiments or from the devices, i.e., others cannot write to the devices (default).

If the option Read lock wanted is chosen, it is not possible for any other experiment (and thereby other

users) to collect data to another experiment.

If No device lock wanted is checked, full access to the chosen devices is possible from other experiments

and users.

3. Decide which type of experimental information to include in the results file. Choices are made in the two
drop-down menus. If None is chosen in both drop-down menus, no sample information can be included
in the experimental file.

4. Click Finish to start the data collection. A button appears in the Experiment
group, which can be used to view the progress of the experiment at any time.
Experimental information can be entered while the experiment is running. | &

E

@ Devices

54; E xperiments

TAM Air Calorimeter Operator’s Manual



Adding Devices

At this stage it is possible to add more devices than you had chosen before the data collection was initiated.
For instance, thermostat signals or additional calorimeter channels can be added.

Toadd anew device follow these steps:

Chooss Thermostat

1. Click the Add device button in the top 72042 Thenosat at pete e et = el et et
R selection i necessary.
menu. The dialog box shown to the right
is displayed.

2. Mark the device to be added and click
Next. A dialogis displayed thatallows you
to select experimental information.

3. Click Finish to start the data collection
from the newly added device.

% Mo devics lock warked "' 7 ke lock warbed

I&;o dawvica lock iz oblaneilhen =I'c ents othar experimants: from Alows this expedment to change
6. After the collection of data has been initi- | s sdgs i seing: ikt bt el bl
ated it is possible to set the start time for « Previos [ ez

the data collection. Just click Set Experi-
ment Start on the top menu of TAM Air Assistant.

Mew expesiment start Cunent expetiment start

Abzolube ime apr (12, 20002 15:39:22 LI St expenment start: apr 02, 2003 15:39: 22
Relative flom sel experiment I Achaal experment stark apr 02, 2003 15:39.22
Showe data

= Signal, Ch17 W Signal Ch18

o 5l - V)

NOTE! ‘You can uze mouse in graph to move experiment stat

Re==t graph scale 0K Canicel Help |

To change the experiment start time, move the cursor to the bar marked Experiment start and drag it to
the time of choice. Note that this can be done back or forward in time as long as there is data to be captured.
The start time can also be entered in the Absolute Time field.

45
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Click the End experiment button in order to finalize the data collection and save the
data in a results file. This is done manually in a Generic experiment. A dialog box
appears that allows you to decide whether you really want to end the experiment
and, if so, discard the results.

‘@ End Experiment

Leave the check box empty in order to save the collected data in a results file.

Click OK. The collected data is saved in a newly created results file under the Results group.

Loading the Sample and Reference

Practical Details

NOTE: When you run a series of similar experiments, it is not always necessary to remove or
change the reference ampoule between measurements.

Clean the outer surface of the ampoules with a new piece of dry, dust-free paper. There is only a very small
air gap between the ampoule and the measuring tube, so it is essential to keep the outer surface of the
ampoule clean so that the measuring tubes remain free from dust or other particles.

Remove the top lid from side A of the channel to be used. Channel A is used for the sample ampoule and
Channel B for the reference ampoule.

Use the lifting tool to lift out the aluminum heat sink plug.

Pick up the sample ampoule using the lifting tool and slowly lower the ampoule down into the measuring
position. The ampoule should slide easily down into the measuring tube. Do not force it downwards.

Unhook the lifting tool from the ampoule and use it to replace the heat sink plug. Refit the top lid.

Using the lifting tool, load the reference ampoule into side B in the same way. Replace the heat sink plug
and the top lid.

It will take about 30 minutes to equilibrate when both ampoules are in the measuring position. During this
time, the thermal disturbance caused by the introduction of the ampoules is eliminated. The true thermal
power cannot be measured until equilibration is complete.

NOTE: When working at higher temperatures in the range, for example 50°C, the time required
for equilibration is longer. If required, the equilibration time can be reduced by pre-incubating
the prepared ampoules in a dry oven or heating block.

TAM Air Calorimeter Operator’s Manual
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Exporting Data

Data that has been saved in a results file can be exported for use with other m Edit View Analysis Help |
software for data treatment, visualization, etc. New ’

Follow these steps to export results files:
1.

2.

TAM Air Calorimeter Operator’s Manual
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Download Results Files. ..
Iplaad Contrallers. .

Choose Open/Results File... under the File menu. Servers. ..

Select and open the desired results file. Choose Export... from the File Save Ampoule (1-27-03)
menu. Save Ampoule (1-27-03) As...

T

A Save as... dialog is displayed to allow you to choose the directory and
filename.

Choose the export format. There S—
are three formats to choose from: [ Include experiment info
CSV (Comma_separated Value), txt Select information to include:

(text file), and as a Microsoft Excel
file.

Click Save.The dialogshownin the
figure to the right is displayed.
This dialog lets you choose the con-
tent of the exported data. You will
be offered the opportunity to
include experiment information,
various data series, raw data, and/
or statistics.

Check the desired optionsthen click
the Next button to proceed.

In an ampoule experiment the base-
line can be subtracted from the
exported data. If baseline data before and after the experiment exists, the baseline is an interpolated linear
function, taking possible baseline drift into account.

Choose the data series (types) for each channel to include in the export file by checking the desired items
under Select columns to include. The data types are Time column, Heat flow, Heat, Normalized heat flow
and Normalized heat. By default all of the data types are marked, so you will need to uncheck the ones
that should not be included. Select the desired data series to export by checking the boxes then click Next
again.

If the signals from more than one device were collected in the results file, the dialog lets you choose the
signals to be exported.

NOTE: Scroll downward to enter the information for all channels.

Select Next to proceed.
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8. Choose the desired raw data
options shown in the figure to the

Export Settings

Include raw data

right.

The following guidelines should
be considered:

If the check box labeled Include
header is marked when selecting
raw data to include, the experi-
mental information and sample
information fields entered previ-

Include header
[ Include undefired values as 'Mak'
[] Subtract baseline

Gaps

() lgnare gaps

() Indicate gaps by an smpty line

() Include a connect-calurn

Time column

(&) Use all source times

() Resample at equidistant intervals
10s

Include emnpty lines

ously will be included in the
among the exported data.

e Usetheitemsinthe Time column
frame to choose how the data
should be dispersed in time.

* Select the Useallsource times
button to set up the exported
data to include all collected
data points as determined at the end of the experiment. All source time data collected does not need
to be equidistant.

* Select the Resample at equidistant intervals button to set a constant time interval between the data
points, according to the time chosen in the text box. If the chosen interval is shorter than the interval
between the raw data points, an interpolation method is used. If the chosen interval is larger, data will
be removed by use of a filter function, and the time is adjusted to fit the time series starting with time=0.

9. Click Next to continue.

10. Check Include statistics, if desired, then check the information to include in the exported file. When
completed, select the Finish button.

Exporting Data During an Ongoing Experiment

In cases when the experiments are long it can be useful to export and present data of an initial part of the
experiment. This is possible by following the instructions above.

E
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Changing the Set Temperature (Operating Temperature)

This section provides the instructions you need to set the operating temperature for the TAM Air.

Using TAM Air Assistant to Set the Operating Temperature

1. Choose the Thermostat in the
devices group, and click the
Control tab.

& TAMAIr Thermostat 204

Dverviews Control I

Cument temperature: |25,l] *c
2. Write the new temperature in

the text box named Set target Set target temperature: |25.l] b > Current target temperature; 125.0 T
temperature.

3. Click the arrow pointing to the right to enter the temperature. The new value is seen in the Current target
temperature text box.

4. Aftersetting the temperature, allow the temperature to stabilize for atleast 8 hours. Although the circulating
air reaches the set temperature very quickly, the calorimeter block will take several hours because of its
large mass, high heat capacity and surrounding insulation.

NOTE: If you need to check the actual temperature of the calorimeter block, see the next
section for instructions.

Using the Control Panel to Set the Operating Temperature

The temperature of the air thermostat, i.e., the oper-
ating temperature, can also be set from the TAM Air
Assistant or the temperature control panel located on

the front of the instrument. This set temperature is /\

recalled in the event of a power failure. | | L | v //\
The control panel has two digital indicators, one with
red digits showing the actual temperature of the air
thermostat and the other with green digits showing
the set temperature. The amber indicator light in the

top right-hand corner of the control panel will normally flash, indicating that the heater is on. The amber light
will remain off if the thermostat is cooling.

Do Not Use

Temperature Control Panel Operating Buttons

The two arrow buttons are for increasing and for decreasing the set temperature. The two buttons to the left
haveno function in normal operation. They are used in the factory together with a special code for programming
the control panel. If you enter the menu by accident, press the left-most key once to exit. Note that settings for
the calorimetric temperature also can be made directly in the software, see the section, "TAM Air Assistant
Software Overview" for details.

WARNING: The two buttons on the left of the control pad should only be used by
authorized personnel.

NOTE: This option should only be used in situation when the TAM Air Assistant software is
not in use.
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Use the up and down arrow buttons until the required set temperature is displayed in the green digital
indicator.

After setting the temperature, allow the temperature to stabilize for atleast 8 hours. Although the circulating
air reaches the set temperature very quickly, the calorimeter block will take several hours because of its

large mass, high heat capacity and surrounding insulation.

NOTE: If you need to check the actual temperature of the calorimeter block, see the next section
for instructions.

TAM Air Calorimeter Operator’s Manual



Care and Maintenance

TA Instruments recommends that you create a maintenance list for regular maintenance operations, such as
cleaning the measuring cups or maintaining the air filter as described in the following sections.

Cleaning the Measuring and Reference Cups

Since there is only a very small air-gap between the ampoule and the walls of the measuring tube, dust and
other particles can get into that gap and create problems. Therefore, it is essential to ensure that the measuring
and reference tubes and cups are kept clean. The top lid, the measuring tubes and cups, and the holes in the
top part of the calorimeter must be cleaned regularly.

To clean the inlet tubes of a calorimeter, use a vacuum line fitted with a 10-mm wide plastic suction tube.
Alternatively, you can use a plastic or wooden rod with the tip wrapped in lint-free cotton.

WARNING: Never introduce cleaning liquids of any kind into the measuring and
reference tubes since this may cause damage to the measuring sensor.

After cleaning, check that the clean ampoule slides easily down into the measuring tubes. Never force an
ampoule into a measuring tube.

Maintaining the Air Inlet Filter

Failure to adequately maintain the air inlet filter is the most common cause for instrument failure. This failure
usually results in the inability of the thermostat to regulate the temperature properly.

There is a fiberglass air inlet filter on the external air circulation fan located on the underside of the thermostat
cabinet. This must be removed and inspected at regular intervals (at least every month) to ensure that blocking
does not occur. In a dusty environment, filter checks should be made at more frequent intervals.

To access the filter, pull off the black square cover plate on the underside of the thermostat cabinet. When
refitting the filter holder after cleaning or replacing the filter, note the position of the locating pins on the edge
of the two parts of the filter holding frame.

Either clean the filter with a vacuum line or wash it in warm soapy water and then dry it. Ensure that it is
thoroughly dry before replacing it. NEVER replace the filter while it is still wet.

If the filter cannot be cleaned, replace it with a new one. Approximately ten cut filters are provided with the
instrument. See the parts list at the end of this chapter to order more filters.
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Checking the Fans

To check the functioning of the fans, just hold a light paper tissue close to the air outlet on the back side of the
instrument.

Relocating TAM Air

TAM Air weighs approximately 40 kg (88 Ibs). If you wish to move the TAM Air within a meter (approximately
three feet) or so of its existing working position, follow these steps:

1. Stop any ongoing experiment and exit the program.

2. Switch off and disconnect the mains.

3. Disconnect the USB signal cable.

4. Lift the instrument as described below, keeping it level during the move.

If TAM Air has to be transported for a greater distance, follow the instructions above. In addition, perform these
steps:

5. Remove all sample and reference ampoules.

6. Remove all insulation lids.

7. Disconnect the Dsub cable from the data logger.

8. Remove the calorimeter block from the air thermostat.

9. Use two people to lift the TAM Air from beneath the thermostat cabinet.

10. After repositioning the instrument, check the alignment of the measuring tubes. Use the lifting tool to lift out
and refit the heat sink plugs at each corner to check that the holes in the lids are in direct alignment with the
measuring tubes. It may be necessary to bring them into line by removing the thermostatlid and inner chamber

lid and then slightly repositioning the calorimeter block. You may need to refer to page 17, "Choosing a
Location."

Independent Measurement of the Calorimeter
Block Temperature

To measure the temperature of the calorimeter block using an independent digital thermometer, follow these steps:

1. Prepare a plug of the same diameter as the hole in the thermostat lid, and fit the probe into the plug. This will
prevent a flow of air from the thermostat.

2. If possible, surround the probe of the digital thermometer with a solid metal adapter of the same diameter as
the sample ampoule.

E
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3. Remove the stopper and the heat sink plug from any calorimetric channel.
4. Insert the probe into the measuring tube.
5. Ensure that there is no flow of air from the thermostat lid.

6. Wait for a stable reading from the digital thermometer. This will take about five minutes if an adapter is
fitted, and about fifteen minutes if the probe hangs loose in the measuring tube.

The temperature reading on the digital thermometer should be within + 1 °C of the set temperature. Any

variation from this could be due to a highly active sample changing the temperature of the calorimeter block.

TAM Air Calorimeter Operator’s Manual
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Troubleshooting

Use the following table to help troubleshoot problems with the TAM Air.

Symptom

Fault

Diagnosis/Action

No indicator lights on the tem-
perature control pad and the
two fans are not operating.

TAM Air appears to have no
mains supply.

1. Disconnect mains supply. Check
that the voltage indicated on the
label on the backside of TAM Air is
the same as used in the laboratory.

Inspect the fuse and replace it if nec-
essary with the correctfuse typeand
value.

For 100-130V, use 4A T (slow) fuse
For 200-250V, use 2A T (slow) fuse

Never use a fuse of the wrong type
or value.

2. If the fuse was found to be OK, refit
it and leave the instrument for ten
minutes or so with the top lid
removed. Itis possible that the auto-
matic heat sensitive cutout has been
activated. This device will cut the
regulation heater if the air thermo-
stat temperature exceeds 92°C.
Once the temperature drops below
92°C the cutout will automatically
reset without operator intervention.

Replace the lid and reconnect the
mains supply.

The operating temperature is
not decreased.

If TAM Air restarts, suspect that the air
inlet filter on the air external circula-
tion fan is blocked. Carry out the Cool-
ing Air Inlet Filter Maintenance as
describedon page 42. Check that the
two fans works properly.

Program cannot find data
logger.

This fault might arise if the
computer is being used on
more than one application.

Close TAM Air Assistant and restart. If
necessary, exit Windows and restart.

Check that the correct USB-port is
used.

(table continued)
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Symptom

Fault

Diagnosis/Action

Temperature not controlling
normally.

The two left buttons on the
temperature control pad
have been accidentally
pressed and the temperature
control system has entered
the programming mode.

Press the two left buttons at the same
time and hold for three seconds to
leave the programming mode.

Check the filter.

If this does not overcome the problem,
contact TA Instruments.

Abnormalities in the measure-
ment values.

Calibrate and update the
calibration constants.

TAM Air Calorimeter Operator’s Manual
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Accessories and Spare Parts

This section lists the replacement parts for the TAM Air that are available from TA Instruments. Some parts
must be replaced by a service representative. See the table below to order parts.

Part Number

Description

3350-2

2421-010
24 60 2001
86 33 2000

3346-5
334601

311407
323906
323802
84 52 2550

2602-20
2602-21

2277-309
2461-020
2462-000

E

Start-up Kit, 20 mL disposable glass ampoules, including: glass ampoules (452) and
caps (500), ampoule lifting eyelets (20), crimping tool (1), centering tool

Lifting Eyelet, for 20 mL disposable glass ampoules, pkg/1
20 ml disposable glass ampoules, pkg/113

Aluminum caps + sealing discs, for 20 mL disposable glass ampoules, pkg/100

20 mL HDPE plastic ampoule with screw cap, pkg/1000
Lifting eyelet, 20 mL HDPE plastic ampoules, pkg/1

Top lid, pkg/1
TAM Air ampoule lifting tool, pkg/1
Heat sink plugs pkg/1 (Aluminum)

Inlet filter material, pkg/5

Stainless Steel ampoule, 20 mL, with circlip lid, pkg/1
Glass Ampoule, 20 mL, with circlip cap, pkg/1

Stainless Steel ampoule, 20 mL, with threaded cap, pkg/1

Centering Tool, for 20 mL disposable glass ampoules, pkg/1
Crimping Tool, for 20 mL disposable glass ampoules, pkg/1
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Index

A

adaptive mode 43

air inlet filter
maintaining 51

air thermostat 12

ampoule 37
cleaning 51

Ampoule Experiment Wizard 39
ampoule holders 9
ampoules 10

arrow buttons 11, 31, 49

B

baseline 39
stability 15

basic experimental steps 33

C

calibration 11
electrical 34
frequency 35
performing 35
preparation for 35
calibration constants 36

calibration heater 34

calorimeter block 9, 10
measuring temperature of 52

calorimetric channel 9
calorimetric channels 10, 19

cap crimping tool 37

57
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cautions 6
centering tool 37
cleaning 51
connector box 10

control pad

using 31, 49

control panel 11, 31, 49
digital indicators 11, 31, 49

cups
cleaning 51

D

data
exporting 47, 48

data collection
starting 44

data logger 9

data point collection 42
data reduction 42

data types 47
definitions 15
description 9
detectability 15
deviation 15

devices
adding 45

Devices Manager 13
drift 15

Dsub connector 19

E

electrical calibration 34

E
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electrical safety 7

electrical source
connecting to TAM Air 20

equidistant data distribution 43
error 15

experiment
starting 38

experiments 33
ampoule 38
basic steps 33
generic 38, 44
types 38

exporting data 47, 48

exporting results files 47

external operating conditions 15

F
fan 12

fans
checking 52

floor space 17

fuse 7

G
Gain constant 34
Gain factor 34

green indicator 11, 31, 49

H

heat exchange 10
heat flow principle 10
heat flow sensors 10

heater
calibration 34
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I

inner chamber lid
installation 19

inspection 17

installation 17, 18
calorimeter block 19
electrical 20
inner chamber lid 19
software 22
thermostat 18
thermostat lid 20

instrument

using 33, 36
instrument symbols 7

introduction 9

L

lifting tool 46
using 20

location of instrument 17

M

mains fuse 20

maintenance 51
air inlet filter 51

measuring tubes
cleaning 51

N

notes 6

notes, cautions, and warnings 6

notice 2

@)

operating below ambient 12

E
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operating temperature 11, 31, 49
setting 11, 31, 49

operating temperatures 36
P

parts list 56

patents 3

Peltier 12

power supplies 12

precision 15

R

reference 10
selecting 37

relocation 52
report function 13
results file 13

results files
exporting 47

S

safety 7
sample 10
sample preparation 37
sample size 36
samples
loading into ampoule 37
preparing 37
selecting a reference 37
short-term noise 15
spare parts 56

specifications 14

stability criterion 42
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starting experiments 38

T

Table of Contents 4

TAM Air
relocating 52
spare parts 56
troubleshooting 54
using 36

TAM Assistant
using 49

TAM Assistant software 13, 22
using 31

technical specifications 14
temperature
regulation 12
stabilization 31

temperature-sensing probe 12

tests
validation 38

thermostat
air 9

installation 18

thermostat lid
installation 20

time constant 15
trademarks 3
troubleshooting 54

twin configuration 9

U
USB cable 20
USB port 20

using the TAM Air 33, 36
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voltage 20

W

warnings 6

wizards 13
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