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Importance of this Operating Manual:

Be sure to completely read this Operating Manual, so that you become sufficiently familiar
with its contents, before you place this equipment into operation.
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1 Basic information and instructions
1.1 Designations

Designation of the Manufac- Please see the first page of this Operating Manual

turer:

Designation of this equipment Please see the designation plate on the system,
which shows the complete parameter data.

1.2 Purpose for which this system has been designed

This Operating Manual contains the information required for operation of the products de-
scribed here, for the purpose for which they have been designed. This Operating Manual
is intended to be used only by technically qualified staff.

“Technically qualified staff” is defined as those persons who — as a result of their training;
their experience; the instructions which they have received; as well as their knowledge of
the relevant standards, regulations, accident-prevention regulations, and conditions of
product operation in the company — have been authorized by the person responsible for
the safety of the company facilities to carry out the activities and actions required for op-
eration of the products described below, and who can recognize and prevent any possible
dangers arising from such operation (this definition of technically qualified staff).

The User must by all means observe the requirements and limit values, as well as all
safety instructions, given in this Operating Manual. Any use of this device not in conformity
with these stipulations shall be considered to be in violation of the use for which this system
was intended. If this device must be operated under special conditions, or with special
modes of operation, then this shall be authorized only after consultation with the Manufac-
turer, and after obtaining his prior and express approval.

This system serves only for determination of the heat of hydration in fresh mortar. The
testing procedure consists of placing a sample of fresh mortar into a calorimeter, and de-
termination of the amount of heat released on the basis of the temperature development
that takes place.

Caution The instructions given in this Operating Manual apply only for the cor-
rect application on the system. In order to correctly conduct tests, the
User and Operator must observe the specific standards that apply for
the testing being conducted.
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This operating manual contains safety instructions that are to be observed in order to ex-
clude any risk of fatalities, injuries, damage to the equipment or improper operation. Safety
markings are as follows:

Caution! This warning refers to dangers that could cause material damage.
Danger This warning refers to dangers that could cause severe injuries or even
@ fatalities.

Note Provides practical advice on operation

1.3 Purposes for which this system has NOT been designed

This system has not been designed for the following purposes, and cannot be used under
the following conditions:

e The storage of explosive or chemical substances in the calorimeter
e Exceeding the maximum testing temperature of 80°C
e Bending (crimping) the temperature sensors and the temperature cables

Do not take the equipment apart, and do not try to repair or modify it.
Do not cover the calorimeter. There must be sufficient free room around the unit so that
the testing can take place in accordance with the relevant standards.

1.4 Guarantee

Our General Terms of Business shall apply (Allgemeine Geschéftsbedingungen).

The Manufacturer guarantees that this Operating Manual was prepared in conformity with
the technical and functional parameters of the product as delivered.

The Manufacturer reserves the right to add supplementary information to this Operating
Manual.

The Manufacturer grants the legally stipulated guarantee. This guarantee does not cover
wear parts.
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The Manufacturer guarantees trouble-free operation of this device only if the User properly
follows the instructions in this Operating Manual, and only if the User employs this device
in accordance with its intended use.

The Manufacturer may not be held liable for any damages which arise from employment
of this device that is not in accordance with its intended use, or which arise from the User’'s
failure to follow the instructions and stipulations contained in this Operating Manual.

The Manufacturer shall not be obligated to satisfy any claims under this guarantee in the
event that the User makes any structural or component modifications to the product, or if
the User modifies the product with respect to its functional state, without the express, prior,
and written consent of the Manufacturer.

Any violation of the stipulations contained in the above can be punished in a court of law.

1.5 Safety instructions

The operating person must take care not to endanger his or her own health and safety, or
the health and safety of other persons. Only those persons may independently operate
this system who have received sufficient training in the operation of this system.

If defects or damages to this system occur that impair its operational safety, the system
must immediately be taken out of operation. It may be put back into operation only after
all sources of danger have been eliminated.

Operate this system only for the use that is described in this Operating Manual. Any use
of this system for purposes for which it is not intended will invalidate the guarantee.

This system has been designed and built in accordance with the state of the engineering
art and with the accepted rules of good engineering practice. The use of this system, how-
ever, can result in danger to life and limb of the Users and third parties, and can cause
damage to mechanical-engineering components and other items of property.

If there are any malfunctions or other trouble that could cause dangerous situations to
arise in work with this system, these difficulties must be immediately corrected before
working with the system.

Warning The mixing of cement with water causes the release of alkaline sub-
stances. In working with concrete, it is essential to take all necessary

precautions to prevent dry cement from entering the eyes, mouth, or

nose. Use protective clothing to prevent skin contact with wet cement
or concrete. If cement or concrete enters the eyes, immediately and
carefully wash out the eyes with clean water. Seek medical help without
delay. If moist concrete comes into contact with the skin, wash it off
immediately.
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Any changes to or modifications of this system (of electrical, mechanical, or any other
nature) shall not be allowed unless the Manufacturer has provided his prior, written, and
express consent. Any such changes performed without the Manufacturer’s consent are
prohibited, and the Manufacturer shall accept no claims for damages that result therefrom.
Any removal or modification of safety devices on this system shall be considered a viola-
tion of EEC safety standards. The Manufacturer cannot accept any liability for damages
that result.

1.6 Acceptance of the product and transport
1.6.1 Acceptance of the product

When accepting delivery of the product, first inspect it for its outer, visible condition. If this
inspection is satisfactory, the system may be accepted from the freight forwarder (package
service, courier, or other forwarding business).

If there are no shortcomings, and if there are no transport damages, then use the bill of
delivery to make sure that the consignment is complete, and that all parts have been de-
livered.

If you assume or suspect transport damage, or if transport damage becomes apparent
only after you have accepted the delivery, immediately make an exact report of the condi-
tions and any damage as they exist. Send us this report immediately by fax or e-mail.
Important. Absolutely do not make any changes to the delivered goods.

After we have studied your report, we can make a decision whether we can correct the
difficulties by one of the following options:

e Deliver spare parts to you, or
e Send a specialized fitter/installer to your plant, or
e Ask that you return the system to us for repair.

1.6.2 Transport

This system will be delivered in the appropriate cardboard boxes. In order to prevent
transport damage, the remaining hollow spaces in the interior of the boxes will be filled
with bulk material.

After you have unpacked the system, make a visual inspection to determine whether it
was damaged during transport. In cases of doubt, in which you believe the system may
have been damaged, do not connect it, and get in touch with your dealer or sales person.
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Caution

A

Do not allow children to have access to the packing material (plastic,
polystyrene, screws, nails, wood, etc.). Make sure that these materials
are safely disposed of in accordance with local regulations.

Before disposing of the packing materials, make sure that no accesso-
ries, operating instructions, documents, or spare parts are in the pack-
ing materials.

This system must be set up in accordance with the stipulations set forth in the relevant

standard.

1.7 Scope of delivery

Standard equipment

1x reference calorimeter with temperature senor and connecting cable
1x test calorimeter with temperature sensor and connecting cable
1x data logger with network cable

(for connecting a maximum of 4 calorimeters)

Maximum configuration

1x reference calorimeter with temperature sensor and connecting cable
up to 7 x calorimeters with temperature sensor and connecting cable
2x data logger with network cable

(for connecting a maximum of 8 calorimeters)

Accessories:

1 x package mortar containers

1x inert mortar container or aluminium cylinder for the reference calorimeter
1x applicator rod for the mortar containers

1CD Langavant analysis software for calculating the hydration heat

Optional:

Windows PC

Calibration-Set
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2. Commissioning
2.1 Hardware and software requirements

The following hardware and software requirements must be met to operate and install
software:

Minimum configuration
-Intel Pentium™ IIl or higher,
-Microsoft Windows? XP SP3 or later version
-256 MByte central memory
-CD drive
-One free USB port for each data logger
-200 MByte of free hard disk space

2.2 Datalogger and USB driver

The USB driver has to be installed for acceptable data transfer (from the CD or update
from the Internet).

2.3 Connecting devices

Connect the temperature sensors to the recording device. The recording device is con-
nected to free USB ports on the computer.
Be careful with the channel assignment

Channel
Reference calorimeter REF
Calorimeter 1 1
Test calorimeter 2 etc. 2 etc.
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3  Characteristics of the equipment delivered
3.1 Test Calorimeter

The Test Calorimeter with No. 1 and following consists of a thermos vessel with a thermally
insulating closure and a stable aluminium enclosure that serves as a mount.

External dimensions @ (diameter) of 180 mm x 400 mm
Weight (mass) 4.5 kg

Thermos vessel @ (diameter) of 100 mm x 240 mm
Interior rubber disk @ (diameter) of 95 mm

3.2 Reference calorimeter

The reference calorimeter with No. REF has the same structural features and the same
properties as the test calorimeter.

3.3 Mortar container

This container is used to hold the mortar sample that is separated after each test. This

container is water-vapour proof, and the cover (lid) is provided with a cylindrical thermom-
eter fitting in its centre.

Dimensions @ (diameter) of 84 mm x 162 mm
Volume approx. 880 cm?
Thermometer fitting @ (diameter) of 10 mm x 100 mm

3.4 Temperature recording

Temperature sensor Pt 100

Length of connection cable 2.5m

Accuracy class A, in accordance with DIN 60751

Temperature-recording unit Desktop model, 140x190x40 mm
1... 4 channels

The maximum recording time for the software is 7 days = 168 hours. The test can be
stopped at any time.

Note: For a secure data recording the PC must be connected during the

@ test in standby or in hibernation.
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3.5 Operation of the software

The PC analysis program can run under Windows NT, 2000, XP, 7, 8. It serves for admin-
istration, archiving, visualization, and analysis of the data.

The data are read in by the analysis program and are saved in an archive file. The data-
management functions ensure that all data are saved in an archive file. The user interface
is mouse and keyboard.

We definitely recommend that you familiarise yourself with the software and its operation
before the initial test.

The software offers the following recording options:

¢ Independent individual tests from a maximum of 7 different samples
e Combined measurement of a maximum of 7 of the same samples

The test data, calibration data and the net weights

7 Longavant 100 \ )
Datei Betriebsmodus  Hilfe \ |
Probe 1 I Probe2 | Probes | Plbe 4 | Probes | Probes | Probe7 | mbmahm&]
Dateiname Kalibri stanten i |
‘ a [3/hi] DA o K] Zement[g]  Sand [q] Wasser [a]  Bin [g]
63 0,216 3|41 a4 10 a4 10 s 10 a4 10
Auftrag /Kunde
| Masse gesamt [g] | 40
Warmekapazitat des Kalormeters C (3] | 443,1
‘ a (I @ 20k [67,32 Warmekapazitat e g Zement Cjme [I/a) [ 44,31
Temperatur [°C] Prufstart
Referenz [°C] 238 Priifende
b et i (=] AFen
# Zeit Temperstr Erwarmuna  Warmeverluste | Hydratatonswarme o i
3] =l K /) Dial L :
91): _—E
85
8] =
75 z
0] oz
€5 EOE
il o
i g
E 55| : 4
2 50 s ¥
b =i = %
= 45 =
0~ 4 g
35+ g
2 21
- z
20+ &
L Temperatir °C] [P =
10 Refererz ] [P 2F
5 Hydsstztonswarme [g]  [(*"
Bss (e T T TN S TR SIS IR SRS MR}
o 1 2 3 4 5 6 7 8 8 10
= Zeit [h]
J04.05,201408:98:3 1 Messaerst(e) gefunden (CP156/030)

must be checked and entered for the connected calorimeter before each start.

10
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3.6 Calibration

This system is delivered with test certificates. The measuring equipment used is checked
at regular intervals.

As stipulated in the relevant standard, a new calibration must be performed.

e Atleast every four (4) years, or after every 200 tests
e |f the calorimeter or one of its thermal-insulation components is damaged.

3.7 Determination of the heat of hydration

EN 196-9 stipulates that the room temperature of the laboratory must be 20 + 2°C for
mixture of the mortar and for conduct of the testing.

The interval between the calorimeters must be approximately 12 cm.

The speed of air movement in the vicinity of the calorimeter must be less than 0.5 m/s (in
other words: no draughts!).

Sequence of testing:

Weighing the amount of the test sample

Preparation of the equipment

Start software

Mixing the sample material and filling it into the mortar container
Placing the mortar container into the calorimeter and closing it
Enter test values in the software

The temperatures are recorded and displayed on the screen
After completion of the reaction period: Stop recording
Removing the mortar container and weighing it

Data is stored and recorded

3.8 Composition, Mixing, Inserting of the mortar

The test sample must have a total mass of 1575 + 1 g. It must consist of the following
mass proportions:

Cement ( 360.0+£0.5)¢
Standard CEN sand (1080.0£1 ) g
Deionised water ( 180.0+£0.5)¢

11
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Recommenda- |Under consideration of the mixing relationship, the mass of the mixture
tion should be slightly more than 1575 g, since residue will always remain

@ in the mixing bowl.

Weigh the empty mortar container, including cover, to a precision of £ 0.5 g.

Fill the thermometer fitting on the cover of the mortar container with oil. The required
amount of oil must be determined while the thermometer is inserted.

All equipment and containers for mixing must have been stored in the testing room.

When the mixer is ready for operation, then first fill the sand into the trough, and then fill
the cement. Homogenize this mixture for 30 s at slow speed.

Then add the water and continue to mix for 60 s at slow speed. Then mix for 60 s at high
speed.

Note The above-given times for testing are shorter than those given in EN

@ 196-1, in order to prevent heat losses.

Immediately after mixing, weigh 1575 + 1 g of mortar into the mortar container. Set the
cover of the container in place, so that it tightly closes.

Then weigh the filled mortar container to a precision of £ 0.5 g. This will enable determi-
nation of any escape of water vapour after the test.

The total mass of the sample can be adjusted subsequently. The individual masses of
cement, sand and water follows the proportional change; the mass of the empty can re-
main unchanged.

After weighing, use the supplied insertion hook to place the mortar container in the centre
of the Test Calorimeter. Immediately afterward, set the cover with the thermometer in
place, and tightly close the Test Calorimeter.

The time for the mixing and placing the test sample in the unit may not be longer than
6 min.

12
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4 Software installation

The installation program installs the necessary files for you and creates the associated
program group. To do this, start the <setup.exe> program, which then carries out the com-
plete installation.

You still have to install the drivers for the USB data logger (Pico PT-104) before the initial
start.

Ensure that the current user has write permissions for the directory with the configuration
files used by the program. Assign these permissions manually, if necessary.

This directory may be hidden under certain circumstances. Therefore, activate the option
to also show hidden directories in Windows Explorer.

In XP/Vista/Windows 7 you can also install the program in any other directory outside the
standard installation directory (e.g. <C:\XYZ\Langavant>). The user must also have write
permissions for this directory.

5 Program start
5.1 Entering the serial numbers

The program requires a valid licence at the start. If there is no valid licence available, the
Licence Editor (menu option “Hilfe [Help] | “Lizenz” [Licence”]) opens automatically. Let
the seller of the software know the computer-specific licence ID that is displayed top right.
You will then be given a matching serial number that you enter in the field provided. Then
activate the licence that belongs to the serial number using the “Lizenz aktivieren” [Activate
licence] key; the validity period for the activated licence will then be displayed for you.

'77 Lizenz-Editor U [ Lizenz-Editer (58|
Applikations-I1D Lizenz-ID Applikations-ID: Lizenz-ID
| Langavant B20T IN4ZTQGXI | Langavant B20T1IN4ZTQGXI
Keine Lizenz vorhanden Aktuelle Lizenz ist zeitlich unbegrenzt giiltig
Seriennummer Seriennummer
Lizenz FY Lizenz
\ aktlivi;'en ‘ ‘ W 2Y Ag U B aktlivier:'en ‘
Image 1: Licence Editor (without licence/with activated licence)

13
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The following data appears in the status bar as soon as the installation is complete:

File Operationmode Help

Sample 1 ] Sample 2 | Sample 3 | Sample4 | Sample5 | Sampies | Sample7 | Combined measurement | Measurement
File name m Calbration constants Weights
‘C:\Jsﬂ's“.lser\)uwnlcads\mm—oilzlﬂiﬁ»m Sample 1l B [Lpma bDmKkd pOM Cement[g] Sand [g] Water [a]  Bin[a]
95.98 -0.107 559 100 100 50 50
Order [ Customer
[test Overall weight [g] [ 300
Comment Thermal capacity of calorimeter C [JK] [ 544
a[IhK] @ 20K [ 93.84 Thermal capacity per g of cement C/mc [I/Kd] [ 9.4%
Temperature (°C] 35040 Start of test [ 2014/06/12 10:05:25 00:00:24
Reference [°] (2485 End of test
ovest ottt [ 5] Wlns E—
% Time Temperstre Heating Heat loss Hydratonheat 00 s
] i} K L Dial 5 £
0 A
m—f f—s
-2 Loz
E D5
E 0 % B
B =
L 502 iz i
E E . E
40— =
)ug ?3
m—f E—z
: Temparsnre €] [ 2
10] Refererce '] [ 1

2014/06/12 10:04:48  Program started

2014/06/12 10:04:48  Help file directory: <C:\UsersiUser|AppDatal.ocal|Lancavant>; 0 file(s) copied from program directory
2014/06/12 10:04:49  Current license never expires.

| 2014/06/12 10:04:45 1 gassurement device(s) found (CP156/030)

A ¢ 2014/06/12 10:05:25 started on sample 1 {target file: <C:\Users\User 'Downloads\2014-06-12 10-05-20 Sample 1.lc>)

7

Working directory

Licence assignment

Connected devices

Directory for the saved test data

14



Calorimeter test set

for the semi-adiabatic Langavant method TESTI N G

1.0283

5.2 Program interface

The following interface appears at program start:

Datei  Betriebsmodus '(tras 1-mfe‘
Probe 1 I Probe 2 | Probe] Probe4 | Probes | Probes | Probe7 | Kmxbmaw\vm( 2 Messung
Dateiname i
I aPmK] bDPMKY p[PX Zement [g]  Sand [q] Wasser [g]  Dose [q]
[635  [047 [ 39 g 5[ 0 = 4 o =
Auftrag /Kunde Masse &
I 3 gesamt[a] 5[ 0
Warmekapazitat des Kalorimeters C [JK] | 396
‘ a[JhK] @ 20K | 72, > Warmekapazitat je g Zement C/mc [J/Ka}
Temperatur [°C] EEEEN prfetart [ ‘Hullkurve _ XOffset [h] V'{’“‘eﬁ Bfgl
Referenz [°C] | hed Prifende | <Keine | Hullkurve> [ZI\ ; 0 0
Masse gesamt nach Priifung [g] @ BT o9
#  Zelk Temperatur Erwarmung H] Hydratati A [AJ A0 :—10
[hl (il [K] [3a] [3tq] i S g
90~ B
85 g
80 s
75 =
70- B
- &
(U &
= o
S 60~ % F
B g5 E %
& - &
% 50+ :-s E
e =
i 4 2
35+
30~ B
= =
- =2
15 Temperatur ['C] [ A" E
10+ Referenz [*C] =
2 Hydratationswime [J/g]
0-0.....‘.....2,....;....4 ......... 6‘””7‘“”3‘“”‘;””10
) 2ot
’ N
’ \
+)/10.06.2014 15:30:35 1 Messgerat{e) gefunden (CO120) na) }
Image 2: Program start

The interface is divided into the following components:

Menu bar

Tabs (7 samples + combined measurement)
Parameters for setting up a measurement
Measured data table

Measured data diagram

Status bar

2R R N

The program immediately starts to record and display the current temperatures via the
connected measuring devices. If the sensor belonging to the selected sample is switched
on, its temperature will be displayed with a green background. Otherwise, the field will be
blank and highlighted in red.

15
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\
TESTING

7Langavant 1.00

7Y Langavant 1.00

Datei  Betriebsmodus  Hife

Datei Betriebsmodus  Hilfe

Probe 1 l Probe2 | Probe3 | Probe4 | ProbeS | Probeé | Probe? ] Kombinatio

Probe 1 | Probe2 = Probe3 | Probe4 | ProbeS | Probe6 | Probe? ] Kombinatior

Dateiname Dateiname I
Auftrag | Kunde Auftrag § Kunde
[ [
Kommentar Ki
E Temperatur [°C] 278 : Priifstart E Temperatur [°C] ===} : Priifstart
= Referenz [°C] [EE647 H Priffende = Referenz [°C] BB 86 H Priffende
Masse gehambnaoh Rriifungdol ﬁ aEmm @ . Masse Jesantnach Brifung b;i; Emmnm @
#  Zeit & g & luste  Hyd: i & [7‘ #  Zet Erwai g & { Hydr i ] »~
[h] (s} K] [34d] [3/a] - [h] [°cl [K] [34q] [3/a] o
Image 3: Temperature sensor switched on/switched off

Should no measuring device be connected, the following message appears at program

start:

7

&

erneut starten.

Kein Messgerat angeschlossen; das
Programm wird im Offline-Modus ausgefiihrt

2Zur Durchfihrung einer Messung
Messgerat{e) anschlieen und Programm

Image 4:

No measuring device connected

In this case, you can only use the program to view and print out measurements that have

already been carried out.

5.3 Selecting program language

The menu item "Extras" | "Select language ..

." you can select the language used by the

program. All available languages are stored in the file<Languages.ini>. Please note that
when choosing a new language, the program must be restarted for the change to take

effect.

5.4 Test preparation

Before commissioning please check the preset calibration
parameters with the actual parameters on the label of the
calorimeter. Using the tool icon, you can adjust the param-
eters for each channel / registration card. Even after the
calibration the parameters need to be checked.

kalibrierkonstanten

a[hK]  b[OMKT pl3K]
[635 [ 0,47 [ 39

a [Ihk] @ 20k [ 72,9

16
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note The review of the parameters is essential for the calculation.

®

5.4.1 Sample selection

Select the tab of the sample at which you want to start measuring. The tabs work inde-
pendently of one another, i.e. they can measure several samples simultaneously — even
with a time delay.

5.4.2 Sample configuration
Enter the parameters required to carry out the measurement (*: mandatory field):

e Order/customer: Order designation and customer name (single line)
e Comments: Free comment field (single line)
¢ Net weights
o Cement [g] *: used amount of cement: absolute mixture proportion;
Mixture proportion in %, used amount in g or overall mass in g
o Sand [g] *: used amount of sand: absolute mixture proportion;
Mixture proportion in %, used amount in g or overall mass in g
o Water [g] *: used amount of water: absolute mixture proportion;
Mixture proportion in %, used amount in g or overall mass in g
o Bin [g] *: Weight of the emty bin in g
o Total mass [g] *: sum of each amount of cement, sand, water and bin.
When value changes the specified individual amounts of cement, sand and
water to be adjusted proportionally

Example 1:
Input of values for a known mixing ratio (here 1 part cement, 4 parts sand, 2 part water).
The weight of the empty bin is 50g.

Cement [g]: 1

Sand [g]: 4
Water[g]: 0.5
Bin [g]: 50

The overall mass is displayed with 55.5 g
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Set the mixture as indicated in the ratio. Fill all in the bin, close the bin and weight the full
bin. Enter the overall mass in the field mass, i.e. 550g. Now you get automatically all indi-
vual corrected masses based of the ratio. (In this case 90.91g cement, 363.64g sand and
45.45g water.)

Example 2:
Input of the individual mass which used for the mixture. (here 200g cement, 800g sand,
100g water). The weight of the empty bin is 50g.

The overall mass is displayed with 1150 g
Set the mixture as indicated. Fill all in the bin, close the bin and weight the full bin. Enter
the overall mass in the field mass, i.e. 550g. Now you get automatically all indivual cor-

rected masses based of the ratio. (In this case 90.91g cement, 363.64g sand and 45.45¢g
water.)

5.4.3 Loading/saving result data as a template

You can save the complete configuration of a sample in a result file as what is known as
a “template” and use it again later.

7' Langavant 1.00
Datei Betriebsmodus  Hife

Probe 1 |Probez l Probe3 | Probe4 | ProbeS ] Probe & | Probe7 | Kombinationsmessi
-------

'
Dateiname = - alibrig
| :

a[dfr
=
: res
Auftrag | Kunde -

[ Yannnn

Kommentar

| |

Prifstart
Referenz [°C. Priifende

Masse gesamt nach Prifung [a] @
¥ ozt 3 | oy

W ra s M 7 A ) =l
90-

Temperatur [°C] | &

a5
80-

Image 5: Loading/saving result data as a template
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The “Ergebnisdatei laden” [Load result file] key opens a file dialog, with which you can
load an existing result file into the interface and use it as a template. You can store the
entire test configuration in a test file using the “Parameter als Vorlage in Ergebnisdatei
speichern® [Save parameters as template in the result file] key. However, compared with
a normal result file, this file then does not contain any measured values. Langvant sug-
gests “<Date> <Time> Sample template <x> as a file name.

len

.

)

7

Zuletzt
verwendete D...

=3
& &
¥ 5
o

Eigene Dateien

Arbeitsplatz

Suchen in: | 159 Messung

Netzwerkumgeb | Dateityp:

0 e e A

2014-05-08 16-47-14 Sample 1.Ic 2014-05-15 16-28-14 Sample 4.Ic =
&) 2014-05-08 16-47-14 Sample 2.Ic =) 2014-05-15 16-29-00 Sample 2.l =
[ 2014-05-15 09-28-51 Sample 1.Ic =) 2014-05-15 16-29-39 Sample 2.Ic =l
=) 2014-05-15 09-37-33 Sample 1.l =) 2014-05-15 16-30-25 Sample 2.Ic =
2014-05-15 09-45-07 Sample 2.lc 2014-05-15 16-33-45 Sample 2.lc =
) 2014-05-15 10-39-13 Sample 1.lc ) 2014-05-15 16-34-13 Sample 2.Ic =l
59 2014-05-15 10-40-36 Sample 2.Ic 2014-05-15 16-34-13 Sample 4.lc
& 2014-05-15 10-43-03 Sample 1.c [ 2014-05-15 16-41-35 Sample 2.lc
=) 2014-05-15 10-47-43 Sample 1.lc [0 2014-05-15 16-41-35 Sample 4.lc
&) 2014-05-15 10-50-07 Sample 1.lc [0 2014-05-15 16-43-20 Sample 2.lc
= 2014-05-15 15-09-18 Sample 2.lc [ 2014-05-15 16-43-20 Sample 4.lc
) 2014-05-15 16-16-09 Sample 1.Ic =) 2014-05-15 17-12-54 Sample 1.Ic
2014-05-15 16-13-24 Sample 2.lc 2014-05-15 17-12-54 Sample 2.lc
5 2014-05-15 16-18-24 Sample 4.lc 2014-05-16 11-05-13 Sample 1.lc
[ 2014-05-15 16-28-14 Sample 2.lc 2014-05-16 11-12-28 Sample 1.lc
2R B ] @)
Dateiname: l EI [ Laden ]

}Elgebnisdatei (%) [‘ Abbrechen ]

Image 6:

Loading result file

Zuletzt
venwendete D...

@

Desktop

Eigene Dateien

Arbeitsplatz

Speichem in: | 159 Messung

[ e e A e

[ 2014-05-08 16-47-14 Sample 1.lc
&) 2014-05-08 16-47-14 Sample 2.lc
= 2014-05-15 09-28-51 Sample 1.lc
) 2014-05-15 09-37-33 Sample 1.Ic
2014-05-15 09-45-07 Sample 2.lc
&) 2014-05-15 10-39-13 Sample 1.l
&) 2014-05-15 10-40-36 Sample 2.lc
=) 2014-05-15 10-43-03 Sample 1.lc
) 2014-05-15 10-47-43 Sample 1.lc
=) 2014-05-15 10-50-07 Sample 1.lc
2014-05-15 15-09-18 Sample 2.kc
) 2014-05-15 16-16-09 Sample 1.lc
2014-05-15 16-18-24 Sample 2.lc
5 2014-05-15 16-18-24 Sample 4.lc
) 2014-05-15 16-28-14 Sample 2.lc

(€L i

2014-05-15 16-28-14 Sample 4.Ic
& 2014-05-15 16-29-00 Sample 2.Ic
[ 2014-05-15 16-29-39 Sample 2.Ic
=) 2014-05-15 16-30-25 Sample 2.l
2014-05-15 16-33-45 Sample 2.l
[ 2014-05-15 16-34-13 Sample 2.kc
[0 2014-05-15 16-34-13 Sample 4.lc
[ 2014-05-15 16-41-35 Sample 2.Ic
[0 2014-05-15 16-41-35 Sample 4.Ic
=) 2014-05-15 16-43-20 Sample 2.Ic
2014-05-15 16-43-20 Sample 4.kc
[ 2014-05-15 17-12-54 Sample 1.Ic
2014-05-15 17-12-54 Sample 2.Ic
2 2014-05-16 11-05-13 Sample 1.kc
2 2014-05-16 11-12-28 Sample 1.Jc

J

[EYEYEYEEYEY %
=/

&)

Netewerkumgeb | Dateityp:

Dateiname: ,

[E] [ Speichemn ]

| Ergebrisdatei (:Ic)

[7 Abbrechen ] |

Image 7:

Saving parameters as a template in the result file
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5.5 Carrying out test
5.5.1 Starting test (single measurement)

All samples can be tested independently of one another. The test for a certain sample is
started by pressing the “Start” key. First, a parameter check is carried out to ensure that
the configuration of the sample is correct and complete. If any errors are identified, a dialog
appears with a list of those errors.

[ 1

[ Textate auf Deskton speicher_|

Image 8: Parameter check

You can save the contents of the list field as a text file using the “Als Textdatei auf Desktop
speichern® [Save as text file on desktop] key. This text file is always saved under the name
“Parameter check sample <x>.txt on the desktop. If this file already exists, it will be over-
written.

You must correct the listed errors before you can start a measurement.
If no errors have been identified, a file dialog is displayed in which you can select the target

file in which the parameters and measurement data are to be saved. Langavant suggests
“<Date> <Time> Sample <x>.Ic to you as a file name.

Speichem in: I 159 Messung QP
2014-05-08 16-47-14 Sample 1.Jc 2014-05-15 16-28-14 Sample 4.kc =
@ 2014-05-08 16-47-14 Sample 2.Ic 2014-05-15 16-29-00 Sample 2.Ic =
Zuletzt 2014-05-15 09-28-51 Sample 1.kc =0 2014-05-15 16-29-39 Sample 2.Ic =
verwendete D... |5 2014-05-15 03-37-33 Sample 1.lc 2014-05-15 16-30-25 Sample 2.Ic =
2014-05-15 09-45-07 Sample 2.lc 2014-05-15 16-33-45 Sample 2.lc =
2014-05-15 10-39-13 Sample 1.l 2014-05-15 16-34-13 Sample 2.l =l
Desktop 2014-05-15 10-40-36 Sample 2.lc 2014-05-15 16-34-13 Sample 4.lc
[ 2014-05-15 10-43-03 Sample 1.Ic 2014-05-15 16-41-35 Sample 2.lc
2 5)2014-05-15 10-47-43 Sample 1.1c =0 2014-05-15 16-41-35 Sample 4.lc
@ 2014-05-15 10-50-07 Sample 1.lc 2014-05-15 16-43-20 Sample 2.lc
Eigens Dateien | |21 2014-05-15 15-09-18 Sample 2.c [ 2014-05-15 16-43-20 Sample 4.lc
5 2014-05-15 16-16-09 Sample 1.Ic [ 2014-05-15 17-12-54 Sample 1.lc
[ 2014-05-15 16-18-24 Sample 2.Ic 2014-05-15 17-12-54 Sample 2.lc
? 175 2014-05-15 16-18-24 Sample 4.lc [5)2014-05-16 11-05-13 Sample 1.Ic
- (&) 2014-05-15 16-28-14 Sample 2.lc [ 2014-05-16 11-12-28 Sample 1.c
(= i J @)
Daehame: | 214 0EI016Z509 Piobe [ speichem |
Netzwerkurngeb | Dateityp: | Exgebrisdatei (*Ic) Abbrechen |

Image 9: Selecting the target file
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The test of the selected sample starts after “OK” is pressed. The “Start” key changes to a
“Stop” key. The test start is entered into the sample configuration, and a clock next to the
“Stop” key displays the time that has already elapsed.

1.00

Datei Betriebsmodus  Hife
Probe 1 l Probe 2 I Probe 3 I Probe 4 ] Probe 5 i Probe 6 I Probe 7 ] Kombinationsmessung ﬂ Messung
Dateiname 5 Kalibri Einwaagen
S:\FirmalProjekte N-Z\Testi ant-KalorimeteriUnterlagen|Testdaten’ a[¥hk] b[yhk2] p[K] Zement[g]  Sand[g] wasser [a]  Dose [g]
lessung}2014-06-10 16-25-09 Probe 1.lc [eas [0z 325 [ooo.. [t [ [
Auftrag | Kunde
Masse gesamt [g] | 1120
& &t des Kalori s C[3jK] | 1305,5
I a[)hKl@ 20K | 68,9 Warmekapazitat je g Zement Cfmc [JfKa] | 1,31
Temperatur [°C] [ERFIN Pritfstart [ 10.06,2014 16:30:25 00:00:08
Referenz [°C] [R50 Prifende
Masse gesamt nach Priifung [a] ‘g BF 5
100 -, -10
#  Zett &rmung  Warmevel [ - i
TR ] 3] [ig] [fal 2 5 B
90~ =
85| B
80~ £
75+ &
70- e
- 3
T s gé
% 60~ 2 %
5 =7 &
g 50 Bes
[ =
“- 48
35+ ¥
30 B
2 g
20~ 2
15+ Temperatur [°C] [A7 =
10+ Referenz [°¢]  [(A” Il
2 Hydratationswime [ig] [~ =
0'(:'........._‘:-........4.....5,-...‘:....;-”.s.....;.”.x.o'
r;'l_"] Zeit [h]
@10.06.2014 16:30:25  Priffung an Probe 1 gestartet (Zieldatei: <5: \Projekte M-2\ TestingiL int-Kalori gl ( 1 1t 06-10 16-25-09 Probe 1.lc)
Image 10: Measurement is running
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5.5.2 Starting test (combined measurement)

With Langavant you can bundle the simultaneous measurement of several samples into
what is known as a combined measurement. Configure each individual sample, as de-
scribed in the chapter and then switch to the “Kombinationsmessung” [combined meas-
urement] tab. Enter the parameters required to carry out the measurement here (*: man-
datory field):

e Order/customer: order designation and customer name (single line)

e Comments: free comment field (single line)

e Samples involved *: (key pressed: sample is being used) for samples used for the
combination measurement.

The combined measurement is started by pressing the “Start” key on the “Kombina-
tionsmessung” [Combined measurement] tab. First, a parameter check is carried to ensure
that the configuration of the sample of the combined measurement AND the configuration
of each individual sample involved is correct and complete. If any errors are identified, a
dialog appears with a list of these errors.

If no errors have been identified, a file dialog is displayed in which you can select the target
file in which the parameters and measurement data are to be saved. Langavant suggests
“<Date> <Time>.lcc to you as a file name.

Zieldatei auswahlen (Kombinationsmessung) 2ed

Speichem in: I(’jMessung EZI S F 2
20 2014-05-07 10-33-46 Vorlage.lcc 2] 2014-05-16 11-12-28.lcc
=) 2014-05-08 14-34-12.lcc [ test e

Zuletet =) 2014-05-08 16-08-56.lcc
verwendete D... | 2014-05-08 16-38-05.lcc
- [ 2014-05-08 16-43-44.lec
@ &) 2014-05-08 16-47-14.lcc

) 2014-05-09 08-17-16.cc
&) 2014-05-13 14-02-25.kcc
[ 2014-05-13 14-15-02.kcc
&) 2014-05-15 16-18-24 kec
= 2014-05-15 16-28-14.lcc
[ 2014-05-15 16-34-13.kcc
= 2014-05-15 16-41-35.lcc
5 2014-05-15 16-43-20.kcc
=) 2014-05-15 17-12-54.lcc

Desktop
Eigene Dateien

Arbeitsplatz

" Dateiname: 20140611 1441617 El [ Speichem ]
Netewerkumgeb | Dateityp: | Ergebrisdatei [ lcc] [v] [ Abbrechen |

Image 11: Selecting a target file (combined measurement)

The test starts synchronously on the selected samples after you press “OK”. The “Start”

key on the “Kombinationsmessung” [Combined measurement] tab and on the tabs of the
samples involved changes to a “Stop” key. The test start is entered into the sample con-
figurations, and a clock next to the “Stop” key displays the time that has already elapsed.
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= %)
—
Datei Betriehsmodus  Hilfe
Probe 1 l Probe 2 I Probe 3 ] Probe 4 | ProbeS ] Probe6 | Probe7  Kombinationsmessung Messung
Dateiname: ]
e e e o |
(MessunaiZ014-06-11 14-16-17.Icc
Auftrag | Kunde
[
| Beteiligte Proben
Prifstart [ 11.06,2014 14:18:33 2] [a] (4] [s] [ed 00:00:08
Prifende
BF D) Report drucken
Py Erwaming WA . e 2 100~ 1
[h] ¢l (3} gl [jal %5~ :
30| =9
85| B
80| ]
75| &
70~ E
T 6o iom
&l e
5 ® g
% 5o F;
2 55 2 é
g 50 53
L H =
40-| 4 8
35| :
30~ =3
25— 5
20— 2
18- Temperawr /€] [ =
i) Referenz [°c] [ T
2 Hydratationswime Dia] [~ -
I R s T T SR LG Bl SRR
: 0 1 5 5 7 8 9 10
ll Zeit [h]
}ju.us.zom 14:18:34  Prifung an Probe 2 gestartet (Zieldatei: <5:\FirmalProjekte M-2\TestinglLangavant-Kalorimeter) 12014-06-11 14-16-17 Probe 2.lc)

Image 12:

5.5.3 Measured values

Measurement is running (combined measurement)

The measurements are made in a time period that is saved in the configuration file <Sys-
tem.ini>. The identified measured values are displayed as a table and as a diagram.
The diagram has a tool bar. Parts of the diagram can be magnified by using the magnifying
glass icon £. You can move the diagram with an activated hand icon#. If the cursor func-
tion + is activated, you can display the co-ordinates for the next data point by clicking the

left mouse key.
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#3025 swsssssEsEEEEEEEEEEEEEEEEEEESE -
wazs0 = 0 ]
I BF @2 [ omhizie .
s BT : :
o :
l-!“-_f------u-u-u-u------l
22-2
T g
s g
£t :
3 g
m—f
8]
67
4_5 Temperatur [C] [P
o Referenz [*C] [AF
. Hydratationswime [a] [A
v : zeit[h] :
Image 13: Diagram tool bar and co-ordinates display and envelope

Recreate the original display using =i

Further, via the envelope selection box you can blend an envelope created previously with
the envelope editor into the curve and move it horizontally and vertically via the numeric
inputs "X-Offset [h]", and "Y-Offset [J/g]”.

You are able to print out a report on your desired printer using the “Report drucken” [Print
report] key. It encompasses the parameters, the diagram and a measured data table. You
can adjust the report individually using the configuration file <Report.ini>.

s A it A
TESTING
ort Zoit Erwirmung. Wirmeveruste
augsin b b o
<0 2

ot 214081916250 Pete 1 o W :
Autiag/ Kunde 01 0B 000
sl m o= =
o - = = e
: = - e =
fina o 2 = i
K] @ 20K 39 e o 000

gl 1000
o oo
Wasser fg] 10
b o
Masse gesamt (g] 12
Warmekapazitit des Kalormeters C (JK] 13055
‘Wirmekapazitit jo g Zemaat Cime [4¥g] 131
Protstant 10.06.2014 16:30.25
el o rens
o
Pritung galtig

B

£

a3

i

»

1] sumwoee i

Image 14: Report example
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5.5.4 Test end

Testing of a sample ends automatically after the last measured point of the time window
saved in the configuration file <System.ini> (normally 168 h). If you want to end testing of
the sample early, press the associated “Stop” key. If the sample is part of a combined
measurement, the entire combined measurement must be ended.

In both cases, you will be asked to enter the overall mass that the sample still has at the
end of the test.

Gesamtmasse nach Test (Probe 1) [q] g 0

Image 15: Overall mass after test

The entered mass may not be less than 2 g of the overall mass at the start of the meas-
urement. Only then is the test valid.

The “Stop” key again becomes a “Start” key after the entry is confirmed with the “OK” key,
and the end of the test is entered in the test configuration.

B0
Probet | probe2 | Probed | Probet | ProbeS | Probe | Probe? | Kambinatonsmessung | Messung
Dateiname = bri
iM,.' jekte N-Z\TestingiL : Testdaten' a[yhk]  b[yjhk2] p[iK] Zement[g]  Sand[g] Wasser[g]  Dose[g]
lessung)2014-06-10 16-25-09 Probe 1.lc a5 [0z [325 g! 1000 g[ 100 §i 10 §| 10
Auftrag { Kunde
[ Masse gesamt [a] [ 1120
warmekapazitat des Kalorimeters C [3k] [1305,5
a[hk]@ 20K [ 68,9 Warmekapazitat je g Zement Cfmc [IfKa] [ 1,31
Temperatur [°C] PERZET Prisfstart [ 10.06,2014 16:30:25
Referenz [°C) [ 28,810 Prifende | 10.06.2014 16:32:50
s gt rch i a1 [ 728 (2] el
#  zet armung  Wai ' onswarme (4] ;Z—: i
[h] recl [K] [3tq] [3ta) :
100 27,70 0,84 -0,00 -1,10 22
2z 0ot 2z, 0,83 -0,00 -1,09 e
3 001 27,70 0,84 -0,00 -1,10 G
4 002 27,72 0,80 -0,00 -1,05 2
s 003 27,71 0,82 -0,00 -1,07 I
6 003 27,71 0,82 -0,00 -1,08 &
7 004 27,72 0,82 -0,00 -1,08 &
8 004 27,71 0,83 -0,00 -1,09 g
2
3
E
3
2
e =
107
83
5_
4] Temperatur [°C] A7
2_3 Referenz [°C] A7
Hydratationswirme [Jja] [ A7
e o e e -1
I 0 {
] 2eit [h]
9310.06.2014 16:32:50  Prifung an Probe 1 beendet {Zieldatei: <S:|FirmalProj N-2\TestingiL t- i \ -06-10 16-25-09 Probe 1.lc>)
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The overall mass after the test is displayed in the parameters, and a text field highlighted
green or red below the test end shows whether or not the test is valid.

Datei Betriebsmodus  Hilfe

Probe 1 I Probe 2 ] Probe 3 ] Probe 4 ] Probe S ] Probe 6 | Probe7 ] Kombinationsn

Dateiname o Kal
[S:\FirmaPraj N-Z{TestingiL lori \Unkerl: i\ datent 2
[Messung|2014-06-10 16-25-09 Probe 1c i
Auftrag | Kunde
|
Kemmentar

Temperatur [°C] DER7E Priffstart | 10.06.2014 16:30:25

rmmsmnnn s Reforona[4c] RGHOAN = = = = = = i onden|s #0106, 200 166250

: Masse gesamt nach Prifung [g] | 1120 E

RS STl BB StE ™ EWEMACE ® SIS ® B StSt At de® @
[h] [=cl [K] [3ig] [3ta]

1 00 27,70 -0,84 -0,00 1,10

Image 17: Is the test valid?

If you type in the wrong entry for the final mass, you can subsequently change the value
by pressing the [>=! key. The test result is adjusted dynamically, if required.

Gesamtmasse nach Test (Probe 1) [g]

Image 18: Edit overall mass after test
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5.6 Calibration mode

You can switch between the two modes “Messung” [Measurement] and “Kalibrierung”
[Calibration] using the “Betriebsmodus” [Operating mode] menu option. The current oper-
ating mode is marked with a checkmark in each case. Switching is only possible, if no
measurement or calibration is currently running.

Datei Betriebsmodus  Hilfe
Probel | probe2 | Probe3 | Probed | Probes | Probes | probe7 | Kalibrierung
Dateiname Parameter Kalibrierzylinder
‘widerstand [Ohm] §|‘ 0
Kommentar Gewicht [a] §|' 1]
s Spezifische Warmekapazitat [Jfak] §|' 0
)
Temperatur [°C] PB4 Start Kalibrierung {_:
Referenz [°C] _ Ende Kalibrierung _
warmeverlustkoeffizient o AF @9
Temperatur [°C] 95 -]
Referenztemperatur [°C] 90|
Erwarmung [K] -
Spannung [¥] |
Widerstand [Ohm] s
Leistung ['W] 75+
Koeffizient alpha [3fhk] 70
‘ Neuer Eintrag ] | Beatbeiten l | = I > ] ‘ Loschen i I a,b speichern i ot
S o]
i fil (>0,97) 2
| apha[3jhK] @ 20K | (= 100 2{hK} 5 o
|
warmekapazitat 2 s
a0
Zeit [h] b
Temperatur [°C] =
Referenztemperatur [°C] 30
Erwarmung [K] 25+
Warmeverlustkoeffizient [IfhK] 20—
Gesamtwarmekapazitat [1/K] 5o
tarmekapazitat Zylinder [J/K] 10—
iWarmekapazitat leeres Kal, [3{K] o Temperatur [°C] A
4 Referenz ['C]  [A7
”W
Testdauer [h] (22h - 30h) Zeit [h]
DEEEN | mtekerwamung K] (35K - 40K}
;}il 1.06.2014 08:34:09 1 Messgerat(e) gefunden (CO120/018)
% o7 . »» . . .
Image 19: Kalibierung” [Calibration] operating mode

5.6.1 Sample selection

Select the tab of the sample at which you want to start a calibration. The tabs work inde-
pendently of one another, i.e. they can measure several samples simultaneously — even
with a time delay.
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5.6.2 Sample configuration
Enter the parameters required to carry out the configuration (*: mandatory field):

e Comments: free comment field (several lines)
e Calibration cylinder parameters
o Resistance [Ohm] *: resistance of the heating spiral in ohm
o Weight [g] *: weight of the cylinderin g
o Specific thermal capacity [J/gK]: specific thermal capacity of the cylinder in
J/(g*K) (e.g. 0.896 for aluminium, 0.382 for copper,
s. https://de.wikipedia.org/wiki/Spezifische  W%C3%A4rmekapazit%C3%A4t)

5.6.3 Loading/saving calibration file as a template

You can save the complete configuration of a sample in a calibration file as what is known
as a a “template” and use it again later.

(7' Langavant 1.00

Datei Betriebsmodus  Hilfe

Probe 1 | Probe2 | Probe3 | Probed4 | ProbeS | Probe6 | Probe?

Dateiname H E Pararme
’ 4N
Kommentar i E
Loas)
b e
Temperatur [°C] | Start: Kalibrierung
Referenz [°C] | Ende Kalibrierung
Warmeverlustkoeffizient o
Temperatur [°C] | 95
Referenztemperatur [°C] an
Erwarmung [K] i
Crammina U1
Image 20: Loading/saving callibration file as a template

The “Kalibrierdatei laden” [Load calibration file] key opens a file dialog, with which you can
load an existing calibration file into the interface and use as a template. You can store the
entire test configuration in a calibration file using the “Parameter als Vorlage in Kali-
brierdatei speichen” [Save parameters as template in the calibration file] key. However,
compared with a normal calibration file, this file then does not contain any measured val-
ues. Langvant suggests “<Date> <Time> Sample template <x> as a file name to you.
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B3]

Suchenin: | (5 Kalbiierung ¥ @2 2@

2014-06-03 16-32-41 Draft Calibration Sample 1.cal
3 2014-06-03 16-33-03 Calibration Sample 1.cal
Zuletzt 2014-06-03 16-43-19 Calibration Sample 1.cal
verwendete D... @2014-06-03 17-09-45 Calibration Sample 1.cal
2014-06-03 17-42-00 Calibration Sample 1.cal
@ 2014-06-03 17-48-4Z Calibration Sample 1.cal
@2014-06-06 10-17-08 Calibration Sample 1.cal
@2014-06-06 10-27-00 Calibration Sample 1.cal
5 2014-06-06 11-42-55 Calibration Sample 1.cal
ﬁ 2014-06-07 15-15-43 Calibration Sample 2.cal
2014-06-10 13-27-04 Calibration Sample 1.cal
@2014—06-10 13-27-16 Calibration Sample 2.cal

Desktop

Eigene Dateien

Arbeitsplatz

) Dateiname: l [EI [ Laden |
Netawerkumgeb = Dateityp: ]Kalibrievdatei [*.cal) E [LAbb:echen ]

Image 21: Loading calibration file

Speichem in: |®Ka||'blievung o F 2 E

= 2014-06-03 16-32-41 Draft Calibration Sample 1.cal
€ 2014-06-03 16-33-03 Calibration Sample 1.cal
Zuletzt 2014-06-03 16-43-19 Calibration Sample 1.cal
verwendete D... @2014—06-03 17-09-45 Calibration Sample 1.cal
2014-06-03 17-42-00 Calibration Sample 1.cal
@ 2014-06-03 17-48-42 Callbration Sample:1.cal
@2014-06-06 10-17-08 Calibration Sample 1.cal
2014-06-06 10-27-00 Calibration Sample 1.cal
= 2014-06-06 11-42-55 Calibration Sample 1.cal
! ‘V‘\ 2014-06-07 15-15-43 Calibration Sample 2.cal
“ ) 2014-06-10 13-27-04 Calibration Sample 1.cal
@ 2014-06-10 13-27-16 Calibration Sample 2.cal

Desktop

Eigene Dateien

Arbeitsplatz
} Dateiname: "-A':.C [ Speichem ]
Netzwerkumgeb | Dateityp: [Kalibrieldalei[‘.cal} [\Abbrechen ]
Image 22: Saving parameters as a template in the calibration file

5.6.4 Starting calibration

All samples can be calibrated independently of one another. The calibration for a certain
sample is started by pressing the “Start” key for this sample. First, a parameter check is
carried out to ensure that the configuration of the sample is correct and complete. If errors
are identified, a dialog appears with a list of these errors.
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[« 1 [ Textdatei uf Deskiop spechern |

Image 23: Parameter check calibration

You can save the contents of the list field as a text file using the “Als Textdatei auf Desktop
speichern® [Save as text file on desktop] key. This text file is always saved on the desktop
under the name “Parameter check calibration sample <x>.txt”. If this file already exists it
will be overwritten.

You must correct the listed fields before you can start a calibration.
If no errors have been identified, a file dialog is displayed in which you can select the target

file in which the parameters and measurement data are to be saved. Langavant suggests
“<date> <time> calibration sample <x>.cal as a file name to you.

‘Speichem in: I 159 Messung QP
2014-05-08 16-47-14 Sample 1.Jc 2014-05-15 16-28-14 Sample 4.kc =
2014-05-08 16-47-14 Sample 2.Ic 2014-05-15 16-29-00 Sample 2.Ic =
Zuletzt 2014-05-15 09-28-51 Sample 1.kc =0 2014-05-15 16-29-39 Sample 2.Ic =
verwendete D... || 2014-05-15 09-37-33 Sample 1.lc 2014-05-15 16-30-25 Sample 2.Ic =
2014-05-15 09-45-07 Sample 2.lc 2014-05-15 16-33-45 Sample 2.lc =
@ 2014-05-15 10-39-13 Sample 1.l 2014-05-15 16-34-13 Sample 2.l =l
Desktop 2014-05-15 10-40-36 Sample 2.lc 2014-05-15 16-34-13 Sample 4.lc
[ 2014-05-15 10-43-03 Sample 1.Ic 2014-05-15 16-41-35 Sample 2.lc
2 5)2014-05-15 10-47-43 Sample 1.1c [E)2014-05-15 16-41-35 Sample 4.1c
% 2014-05-15 10-50-07 Sample 1.l 2014-05-15 16-43-20 Sample 2.lc
Eigore Dateien | | B 2014-05-15 15-09-18 Sample 2.c [ 2014-05-15 16-43-20 Sample 4.lc
19N DS 1 2014-05-15 16-16-09 Sample 1.ic [F)2014-05-15 17-12-54 Sample 1.Ic
[ 2014-05-15 16-18-24 Sample 2.Ic 2014-05-15 17-12-54 Sample 2.lc
? 175 2014-05-15 16-18-24 Sample 4.lc [5)2014-05-16 11-05-13 Sample 1.Ic
i (&) 2014-05-15 16-28-14 Sample 2.lc [ 2014-05-16 11-12-28 Sample 1.lc
2 i — | B
Dateiname: | ZOI40RIEZ5 08 Piabiert [ speichem |
Netzwerkumgeb | Dateiyp: [Ergebrisdatei (c] [ abbrecten |
Image 24: Selecting the target file

Calibration starts on the selected sample after you confirm with “OK”. The “Start” key
changes to a “Stop” key. The calibration start is entered into the sample configuration, and
a clock next to the “Stop” key displays the time that has already elapsed.
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7 Langavant 1.

Joks
Datei Betriehsmodus  Hilfe
Probe 1 l Probe2 | Probe3 | Probed | ProbeS | Probeé | Probe? Kalibrierung
Dateiname = Parameter Kalibrierzylinder
[SHiFimatProjokte NZiTastngiL = 7 T e o]’ 4 -
(2014-06-11 13-14-26 Klbrierung Probe 1.cel corstand Lonm At
Kommentar Gewicht [a] | 2050
]
Spezifische Warmekapazitat [1/ak] 0,9
o)
Temperatur [°C] JEHEEN  Start Kalbriertng [ 11.06,2014 13:14129 00:00:08
Referenz [°C] n Ende Kalibrierung
warmever ffizient o BlF w2 [__Report drucken 1]
Temperatur [°C] 28]
Referenztemperatur [°C] = E
Erwarmung [K] :
Spannung ] 24~
‘Widerstand [Ohm] 3
Leistung ['] ® 2
Koeffizient alpha [3/hK] 202
Meuer Eintrag I Bearbeiten ! < I > I Loschen ! a,b speichern g 18-:
ionskoeffizient {(>0,97) ?5 e
| alpha [3jhK] @ 20K | (< 100 JfhK) B
£ 145
o [
War p 5
125
Zeit [h] "
Temperatur [°C] 10 ‘:
Referenztemperatur [°C] 82
Erwarmung [K] g
Warmeverlustkoeffizient [I1hK] $1
Gesamtwarmekapazitat [3(K] 4_5
‘Warmekapazitat Zylinder [JfK] ]
Warmekapazitat leeres Kal. [J1K] 24 Tempetatur [C] |
| Referenz [*C 3
stat Bearbeten | T T————————— T
1
Testdauer [h] {22h - 30h)
= % Zeit [h]
RN | mtelewamung (K] (35K - 40K}
Q};l 1.06.2014 13:14:29  Datensatz #1 fiir Probe 1 erfasst {0,00h / -0,66K)
Image 25: Calibration is running

5.6.5 Measured values

The measurements are made at a time interval that is stored in the configuration file Sys-
tem.ini>. The identified measured values are displayed as a diagram.

The diagram has a tool bar, and operation is similar to the “Measurement operating mode.
You can print out a report on the printer you desire with the “Print report key”.

5.6.6 Calibrating the heat loss coefficients

Heat loss coefficients are calibrated semi-automatically in accordance with EN 196-
9:2003. The calibration cylinder is heated electrically. If the equilibrium state is achieved,
you enter the heating voltage used with the “Neuer Eintrag” [New entry] key into the asso-

ciated table; the cylinder temperature and the reference temperature are recorded auto-
matically.
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(7 Datensatz '

Temperatur [°C] | 27,54
Referenz [°C] | 28,17
s ]

| OK ‘ I Cancel '

Image 26: Heat loss coefficient data file

The software calculates the associated parameters from these values and enters these in
the table.

Referenz i"Ci ﬁ Ende Kalibrierum;

ffizient

Warmeverl

Temperatur [°C]
Referenztemperatur [°C]
Erwarmung [K]
Spannung [¥]
‘Widerstand [Ohm]
Leistung [W]
Koeffizient alpha [3fhK]

Neuer Eintrag ! Bearbeiten ! <| >, Léschen ! | abspeichern E ‘si
Korrelationskoeffizient 1—— (> 0,97) % ls-:

apha[hkl@20k [ (<1003hk) T

&

5

2

Warmekapazitat

| Zek h] Il

Image 27: Entered heat loss coefficient data record

Then increase the voltage to calculate the next equilibrium balance until you have calcu-
lated a total of five data records. Based on the standard, the temperature rises of these
five data records should be 10K, 17K, 24K, 31K and 38K.

After calculating the fifth data record, the software automatically calculates the coefficients
a and b and determines whether the calibration is valid by using the correlation coefficients
(must be greater than 0.97) and alpha @ 20 k (must be less than 100 J/hK).

Temperatur |°C| WEEJEEM  Start Kalibrierung | 11.06.2014°09;39;12
Referenz [°C] u Ende Kalibrierung

warmeverlustkoeffizient

Temperatur [°C] 3071 38,16 4357 52,64 .
Referenztemperatur [°C] 19,91 19,92 13,97 20,58 2531
Erwarmuna (K] 10,80 18,24 2360 32,06 o
Spannung [¥] 2361 3,01 /B 42,01 3
Widerstand [Ohm] 2247,00 2247,00 2247,00 2247,00 | 2]
Leistung (] 025 043 0% 079 -
Koefficient alpha [hK] 82,60 | B447 8560 85,19 2

(]
b
i

Meuer Eintrag ‘ | Bearbeiten ‘ | <| = ‘ [ Léschen ] | a,b speichern ’
Karrelationskoeffizient [IB860 (> 0,97)
alpha [J(hk] @ 20k FBEBEIT (< 100 JfhK) gultig

Warmekapazitat

Temperatur [°C)

| | Zeit [h] | |

Image 28: Calculating a and b

Should you have inadvertently made a typing error when entering individual data records,
you can subsequently edit the entry by double-clicking the data record (or by highlighting
and pressing the “Bearbeiten” [Edit] key. You can remove any data record from the table
that has been recorded by mistake by highlighting it and pressing the “Loschen” [Delete]
key. If the sequence of data records is changed through subsequent editing, you can move
a data record left or right by highlighting it and pressing the “<" oder ">" [or] key.
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You can save the calculated coefficients for the current sample in the <System.ini> using
the “a,b,speichern” [Save a,b] key after completing the calibration of the heat loss coeffi-
cients. The coefficients already available for the current sample in this file are overwritten
after a security question.

7 |
Machten Sie dis Koeffizisnten a und b

wirklich in der Systemkanfiguration abspeichern?
ACHTUNG! Die bisherigen \Werte werden dabei dberschrieben!

a E Nein

Image 29: Security question when saving a and b

(Note: you can also enter the determined coefficients a and b and p of a sample directly
in the measuring mode. To do this, press the button 2=, located in the calibration con-
stants, and after confirmation of the warning note enter the values manually in the dis-
played dialogue.)

5.6.7 Calibrating thermal capacity

Thermal capacity can only be calibrated once the heat loss coefficients have been suc-
cessfully calibrated.

Thermal capacity is also calibrated semi-automatically in accordance with EN 196-9:2003.
Start the calibration with the “Start” key beneath the data table for thermal capacity when
you interrupt the power supply to the calibration cylinder. The “Start” key changes to a
“Stop” key, and the clock under the “Stop” key shows the time that has elapsed thus far.

| BRI 0275 |  apha [h] @ 2ok [EEEEID

Warmekapazitat

(<100 yh IETEEEI |

Temper:

2git [h]
Temperatur [°C]
Referenztemperatur [°C]

Erwarmung [K]

‘warmeverlustkoeffizient [Ifhk]
Gesamtwarmekapazitat [I{K]
Warmekapazitat Zylinder [3/K]

warmekapazitat leeres Kal, [/ IR

| Stopp ‘ [ Bearbeiten ' u -;pfgia},;‘m
00:00:11 Testdauer [h] (22h - 30h}
InitiakErwarmung [K] [ (35K - 40K)

Image 30: Calibration of thermal capacity is running

The measurements are made in a time period that is stored in the configuration file <Sys-
tem.ini>. The identified measured values are displayed as a table. For mathematical rea-
sons, it is not possible to calculate the overall thermal capacity and thermal capacity of the
empty calorimeter for the first data record; the related cells are therefore marked with
“2”

Calibration of thermal capacity ends automatically with the recording of the fifth data record
after 28 h (can be set in the configuration file <System.ini>. The software then calculates
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the coefficients p and establishes whether the calibration is valid by using the test period
(must be between 22 h and 30 h) and the initial heating up (must be between 35 k and
40 k).

Temperatt

79,403 | Karrelationskoeffizient NIESSN (= 0,97)
0,279 alpha [Jjhk] @ 20k [BE8A1T (< 100 JfhK)
itat

War

Zeit [h] 0,00 22,00 24,00 26,00
Temperatur [°C] 58,43 37,47 36,33 35,28
Referenztemperatur [°C] 20,03 20,12 20,18 20,22

Erwarmung [K] 38,40 17,35 16,15 15,06
WWarmeverlustkoeffizient [I/hK] 90,13 84,25 83,91 83,61
Gesantwarmekapazitat [J/K] 7 2403 2398 2398
\Warmekapazitat Zylinder [2/K] 1845 1845 1845 1845
Warmekapazitat leeres Kal, [J/K] 77 558 553 553

00:01:12 Testdauer [h] 88 (22h - 30h)

Tnitiak-Erwarmung [K] ISR (35K - 40K)

Image 31: Calibration of thermal capacity ended

If you want to end calibration of thermal capacity prematurely, press the associated “Stop”
key. Calibration of the thermal capacity then ends after a security question and can be
repeated, if necessary.

The overall calibration also ends automatically with the end of thermal capacity calibration
after the fifth data record is recorded.

Should an accidental typing error have been made when entering individual data records,
you can subsequently edit the entry by double-clicking the data record (or by highlighting
it and pressing the “Bearbeiten” [Edit] key.

cotnf E ]
Temperatur [°C]§ 58,43
Referenz [°C]§’ 20,03

| oK ‘ | Cancel ‘

Image 32: Editing thermal capacity data record

Using the “u speichern” [Save p] after completing the calibration of the heat loss coeffi-
cient, you can save the determined coefficients for the current sample in the <System.ini>.
The coefficients already available in this file are overwritten after a security question.

(Note: you can also enter the determined coefficients a and b and p of a sample directly
in the measuring mode. To do this, press the button 2=/, located in the calibration con-
stants, and after confirmation of the warning note enter the values manually in the dis-

played dialogue.)
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5.7 Envelope editor

Via the menu option “Datei” [File] | “HUllkurven-Editor” [Envelope editor] you start the en-
velope editor. With this tool, you can create envelopes for the course of the hydration
heat. An envelope always consists of an upper and a lower limit. These envelopes have
no effect on the measurement process and serve only to visualise the expected course
of the hydration heat.

7 Hullkarven-Editor o]

Hilkurven Bezeichnung
M | [m

Datensatze
Zeit  Hydratationswarme
(min) D/a]

Hydratationswérme
(mex) Dja)
00

3,00 5,00

[ Neveruburve | [ Neuerpatensatz_|

Datensatz bearbeiten
Datensatzloschen

LU l—
gy
Zeit ]

-

Image 1: Envelope editor

Using the "Hullkurven” [envelopes] selection box , you can download and display a pre-
created envelope. You can change the name of the current envelope via the "Bezeich-
nung" [Name] text box.

Double-clicking on a data point (or selecting a data item and pressing "Datensatz
bearbeiten” [Edit record]) opens a dialogue to change the record.

{7 Datensatz Hillkurve =

Zeit ]
Hyratationswarme (min) [3/a] g 3
Hyratationswarme (max) Dja] 5 5

[ o« ] [ aprecen |

Image 2: Envelope dataset

With "Neuer Datensatz” [New record], you create a new record, which is automatically
sorted in the table by ascending time value.

With "Datensatz 16schen” [Delete record] you delete the currently selected data set
(Note: There will be no security query!).

With "Neue Hullkurve" [New envelope] you create a new (empty) envelope; the name of
a new envelope is automatically "<???>" and can be adjusted using the text field
“‘Name”.

With "Hullkurve 16schen" [Delete envelope] the currently loaded envelope is (following a
prompt) deleted.
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To leave the envelope editor, either press "OK", to accept all changes made, or "Ab-
brechen" [Cancel] to discard all changes (following a prompt).

All envelopes are stored in the configuration file <Envelopes.ini>.

6. Maintenance and cleaning
This system requires practically no maintenance.

In case of special maintenance work (such as repairs, exchange of parts, and any other
work that is not described in this manual), please get in touch directly with the Manufac-
turer.

If you use the equipment very frequently, or if it operates in dirty surroundings, it can be-
come necessary to clean the outside of this system. Remove loose dust from the system
by using a soft brush, or a vacuum cleaner. If required, use a moist cloth to clean the
outside of the system. Normal household cleaning agents are sufficient with moist cloths
for this cleaning.

Caution Do NOT try to clean the system with pressurized water, water or other

liquid spray, spray water that results in puddles, dripping sponges, or
any other unsuitable cleaning methods. If any of these methods are
used, the water or other liquid that results can enter the data-recording
system (data logger) and lead to permanent damages to the mechan-

ical, electrical, and/or electronic components of the system.

Before any maintenance work is performed, the data-recording unit

(data logger) must be switched off and disconnected from the electrical

mains.
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7. After-sales service and spare parts

A great deal of care has been taken to ensure that this Operating Manual is correct. We
cannot, however, guarantee that it is without mistakes or errors, or that all information
contained herein will continue to remain valid in the event of technical changes.

7.1 Date of issue of this Operating Manual

Issue no. 7
Sept. 2016

7.2 Copyright
The copyright to this Operating Manual remains with the company
TESTING Bluhm & Feuerherdt GmbH.

This Operating Manual is intended only for the Operator, User, and the User’s staff. The
information in this Operating Manual may not be:

e Reproduced, or

e Distributed, or

e Provided to any other persons.
Any person acting in violation of the above stipulations may be prosecuted before a court
of law.

7.3 Contact for spare parts and technical help

If you have any technical questions, or if you require spare parts, please get directly in
touch with the following address:

TESTING Bluhm & Feuerherdt GmbH
Motzener Str. 26b
DE — 12277 Berlin, Germany

Tel. +49 /30 /710 96 45-0
Fax: +49/30/710 96 45 98
E-mail: info@testing.de
Internet: www.testing.de
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EC Declaration of Conformity in accordance with the Machinery Directive
2006/42/EC Appendix Il 1.A

The authorised representative established in the community,
Mr. Feuerherdt

hereby declares that the following product

Manufacturer: TESTING Bluhm & Feuerherdt GmbH
Motzener Str. 26b
12277 Berlin

Product designation: 1.0283

Serial number: continuous

Serial/Type designation: Calorimeter test set

complies with all of the relevant provisions of the above named guidelines as well as the addi-
tional applied guidelines (following) - including any of the amendments thereto which are in force
at the time of the declaration.

The following additional EU Directives have been applied:
Low Voltage Directive 2014/35/EC

The name and address of the person who has been authorised to compile the technical docu-
mentation:

Mr. Metge
Location: Berlin
Date: 28/02/2014
/ % AAX
' i bl £ SO ("\
(Signature) (Signature)
Managing Director Technician
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