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1 INSTALLATION

1.1 Setting up

Since the analyser weighs about 90 kg it should be placed on a suitably stable surface. Due to the balance, the platform should be as free of vibration as possible. The loader is attached to the right side of the analyser. There are no strong recommendations where to place the balance, PC, display and printer. Generally, placing them on the right is recommended. The size of a desktop (approx. 200 cm ( 80 cm for the analyser with 136-crucibles autoloader) is sufficient for the entire set-up.
Below is an example of installation:

[image: image2.emf]


The environment of the device must not necessarily be air-conditioned, although it is best if the room temperature remains between 18°C and 30°C.

Under no conditions the device should be placed in direct sunlight!

Avoid places exposed to the wind of air conditioners or to the wind blowing through open windows or doors.

1.2 Front panel illustration
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1
Moisture trap

2
Carrier gas purification

3
Mains power switch

4
Compressed air pressure gauge

5
Oxygen pressure gauge

6
Furnace inlet flow adjustment restrictor

7
Furnace inlet flow meter

8
Carrier gas flow meter

9
Furnace temperature adjustment knob

10
Set point / Furnace temperature switch

11
Set point / Furnace temperature display

1.3 Mains power connections
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The analyser is connected to the mains socket. The computer (3), the printer (5) and the balance (6) should be plugged into the four power outlets (6) inside the analyser.

NOTE: Before placing balance, PC, display and printer on the desktop and connecting power cables, the loader should be attached to the analyser and aligned. Please, refer to “LOADER installation, service and operation manual” for the instructions on installation, connection and alignment of the loader.

1.4 Data interfaces

When all the units are connected to the mains power, then data connections can be made.

The analyser is connected to the PC using supplied zero-modem cable (9-pin female – 9 pin female, DB-type). One plug of the cable is connected to the socket (2) of the Uni-board (see below) and the other plug of the cable is connected to the serial interface socket on the PC (COM-port). In order to get access to the Uni-board remove the left-side panel of the analyser. Pass the cable through the hole provided in the right side panel of the analyser or in the bottom plate of the analyser.
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Rear side of UNI 1.3 board:

Spare serial interface

PC connection

Analog input/output signals (analyser’s internal cable)

Digital input/output signals (analyser’s internal cable)

Autoloader connection (analyser’s internal cable)

The balance is connected to the PC. The interface cables may differ, depending on the model of the balance. The balances, supplied by ELTRA together with the analyser, always have a suitable cable. Connect one plug of the cable to the socket provided on the balance and another plug of the cable to the serial interface socket on the PC (COM-port).

The PC is already provided with the operating system and software for controlling the analyser (Uni-software). All necessary settings are made as well. The serial interface of the balance, supplied together with the analyser, is already configured. By default, the PC is connected to the COM1-interface and the balance to the COM2-interface.

1.5 Gas connections

The analyser requires two gas connections: oxygen and compressed air. The necessary tubes for connecting the analyser to the oxygen and compressed air supply are shipped with the device.
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The tube (1) connects the device through the fitting with the oxygen bottle or oxygen supply, through a pressure regulator. This connection must be very secure, given that the operating pressure in the tube is 2 to 4 bar (30 to 60 psi). Pull the tube on the fitting of the pressure regulator and tighten the nut. Do not overtighten the nut in order to avoid damaging of the tube.

The tube (2) connects the device through connector with the compressor or compressed air supply. To connect the tube simple push it into the connector. This connection must be also very secure, given that the operating pressure in the tube is 4 to 6 bar (58 to 88 psi).

Tube (1) for the oxygen supply is soft and transparent and the tube (2) for the compressed air is harder and opaque.

1.6 Adjusting the furnace temperature
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Set the mains power switch (3) to position 2.

Set the switch (10) to "Set Point" position.

Adjust 1350 on the display (11) by turning the knob (9).

Set the switch (10) to "Furnace temperature" position.

The display (11) shows now the actual furnace temperature. Normal operation temperature for the Helios is 1350°C.

1.7 Adjusting the gas flow
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Ensure that the analyser is connected to the oxygen supply. See 1.5.

Adjust 2 to 4 bar (30 to 60 psi) on the pressure regulator of the oxygen supply (oxygen cylinder).

Set the main power switch (3) of the analyser to position 3.

Read 1,5 bar on the pressure gauge (5).

Adjust the restrictor (6) to read about 200 l/h on the flow meter (7).
The pump in the analyser is now in operation and the flow of about 180 l/h is displayed on the upper flow meter (8). This flow is electronically regulated. An external adjustment is neither necessary nor possible.

1.8 Mains switch

The mains switch of the analyser has 4 positions:
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	0 - Off. Analyser is switched off.

	
	1 - Stand by. The thermostatic control of the IR-cell is on, furnace is switched off and there is no gas consumption.

	
	2 - Furnace on. The furnace is switched on and heating up, while the gas flow is still disabled.

	
	3 - Operation. All systems of the analyser are in operating modes.


In case the instrument was switched off (pos. 0), it should be switched on pos. 1 for at least 1 hour, in order for the IR-cell to reach the stable operating temperature.

When beginning the work, the mains switch is set first to pos. 2, for the furnace to reach the operating temperature. Usually it takes about 30 minutes. Then the mains switch is set to pos.3 for about 15 minutes before starting the first analysis. It can be set to pos. 3 in a moment when furnace not yet reached its operating temperature, but needs still about 15 minutes to do it. Air, and any moisture which has entered the analyser is expelled by the oxygen flow. The slight influence which the oxygen flow has on the temperature of the infrared cell is balanced out.

During work breaks, e.g. lunch breaks, the mains switch remains on position 3. During longer interruptions, e.g. after finishing work for the day, the mains switch is set to position 1 (standby). The analyser's thermostatic control is then still working and no long warm-up time is needed, when re-starting the analyser. Energy consumption and wear are negligible on standby.

The analyser may only be switched off (pos. 0) when it is not used for several days or weeks. The analyser is designed for long term use, so that no damage results.

2 ANALYSIS

2.1 Working procedure

With the Helios a wide variety of materials can be analysed. The analysis methods are therefore varied. As different materials burn differently, the chosen sample weight, the possible accelerators and the sensitivity of the infrared cell will all be different. The user of the device can receive from us free advice regarding the different methods involved for different materials. The sensitivity of the device's infrared cell is optimised by us, free of charge, for each purpose.

In the following, the procedures are described for the analysis of coal samples.

Before starting making analyses ensure the following:

The temperature of the analyser is stable (at least one to two hours on setting 1).

The moisture trap (1, 1.2-1) is checked and, if necessary, the magnesium perchlorate is replaced. See 3.4.

The incoming oxygen supply has a pressure of 2-4 bar (30 to 60 psi).

The furnace has reached it’s operating temperature. See 1.7.

The mains switch is set to setting 3 for at least 10 to 15 minutes.

The software is started on the connected PC.

NOTE: This manual does not contain detailed information about operating software of the analyser (Uni-software). Please, refer to the manual or to the help-function of the software for detailed information and all instructions concerned the operation of the software.

Procedure of carrying out analyses with the autoloader.

Place an empty crucible on the balance.

Tare the balance using the “Tare” button, located on the balance, or “F6-Tare” button in the “Analysis control” window of the software (F6 on the PC-keyboard).

Put around 250 mg of coal sample into the crucible.

Press “F4-Balance” button in the ”Analysis control” window of the software (F4 on the PC-keyboard) to transfer the weight value from the balance to the PC. The transfer function is performed regardless of how often the button is pressed. This enables a correction of any falsely entered weight.

Enter the sample ID into the corresponding input field of the “Analysis control” window of the software. This step is optional. If no sample ID is required, the entry may be omitted.

Press the “F7-Add” button in the “Loader” window. The sample weight and sample ID are transferred to the loader stack and memorized there.

Take the crucible from the balance and put it on the loader, on the first tray before the pick-up position.

Mark the “F8-Run/Stop” checkbox to begin analysis.

The analysis procedure begins. From now on no operator intervention is required. The furnace is opened automatically, the crucible of the previous analysis is picked up from the pedestal and disposed, and the crucible from the loader is put on the pedestal for analysis. The furnace is closed. At the end of analysis the results are displayed on the PC-display and saved in the database of the software.

The series of analyses can be run with the Helios analyser. To do it, repeat the step 1 to 7 for every sample in the series. It can be done while the analyses are already running, i.e. immediately after the “F8-Run/Stop” checkbox was activated after putting the first sample of the series on the autoloader. When putting the samples on the loader, the order must be kept, i.e. the crucibles must be placed on the trays of the loader exactly in the same order in which they were weighed and memorized in the loader stack. It is allowed to leave one or several trays empty on the loader and to put the next crucible behind, for example, to separate several parallel analyses of the same sample.

Procedure of carrying out analyses with manual loading of the sample.

Although the Helios is equipped with autoloader and normally analyses are carried out using the autoloader, it is possible to load the sample manually for analysis.

Place an empty crucible on the balance.

Tare the balance using the “F6-Tare” button, located on the balance, or “Tare” button in the “Analysis control” window of the software (F6 on the PC-keyboard).

Put around 250 mg of coal sample into the crucible.

Press “F4-Balance” button in the ”Analysis control” window of the software (F4 on the PC-keyboard) to transfer the weight value from the balance to the PC. The transfer function is performed regardless of how often the button is pressed. This enables a correction of any falsely entered weight.

Enter the sample ID into the corresponding input field of the “Analysis control” window of the software. This step is optional. If no sample ID is required, the entry may be omitted.

Press the “F2-Furnace” button to open the furnace (if it is closed).

Take the crucible from the balance and put it on the pedestal.

Press “F5-Start” button to begin analysis.

From now on no further operator intervention is required. The furnace is closed and the analysis is carried out automatically. At the end of analysis the results are displayed on the PC-display and saved in the database of the software.

Remarks:

The sulphur range should be deactivated when only carbon is required. This will avoid undue delay of the analysis caused by sulphur compounds which are difficult to burn, as it is in case of cement analysis. Accelerators are also not necessary.

The sample weights are valid when the analysers have appropriate sensitivities and the right path lengths of the IR-cells. If not, the analysis condition can be improved by sample weight variation.

Generally, the weight has an optimum size when the peaks on the screen reach the middle of the range, i.e. the maximum peaks go up to 4 to 6 volts.

The sample weight should be reduced when the IR-cell is saturated. However, when the weight is lower than 100 mg, the accuracy will be reduced due to the samples being not homogeneous and due to lower weighing accuracy.

2.2 Applications

ANALYSIS of COAL.

Furnace temperature 1350°C.

Sample weight around 300mg, depending on the sensitivity of the analyser and on the C and S content of the sample. The sample weight should not be higher than 500mg.

Usually, no accelerators are needed. Only in exceptional cases, when the sample contains pyrites, the furnace temperature has to be set at 1500°C or approx. 300mg of iron phosphate have to be spread upon the sample.

GRAPHITE ANALYSIS.

Analysers with a range of 100% C can be calibrated with graphite.

Any furnace temperature over 1000 °C is sufficient.

Sample weight approx. 250 mg.

ANALYSIS of CALCIUM CARBONATE.

This can be used for calibration in the range of 12% C.

Depending on the sensitivity of the IR-cell, the weight can be between 100mg and 500mg.

Any furnace temperature over 800 °C is high enough.

LIMESTONE ANALYSIS.

The furnace temperature 1250 °C or higher.

Calibrate with calcium carbonate of 12% C.

The usual weight is 300mg.

ANALYSIS OF WOOD.

Adjust the furnace temperature to 1300 °C.
Take 350 mg of sample.

Set the minimum analysis time to 50 s.

Set the comparator level to 150.
3  MAINTENANCE

3.1 General information

Replace the magnesium perchlorate of the moisture trap of the furnace (1, 1.2-1) after 150 analyses. To save material, replace first the upper half. The next time replace the whole of the magnesium perchlorate. This is based on the analysis of coal samples. It is not necessary to replace the glass wool, unless it is penetrated by dust and particles of the magnesium perchlorate.

The content of the oxygen pre-cleaning glass tube on the analyser’s front panel (2, 1.2-1) should be replaced every 300 analyses. The chemicals in the left glass tube on the analyser’s front is for purifying the carrier gas. The depleting of these chemicals depend on the purity of the carrier gas used. The CO2 absorber in the upper half of this glass tube changes it’s colour from black to grey after saturation. The moisture trap in the lower half doesn’t change it’s colour. When this chemical is depleted, its particles stick together. It can be recognized visually.

Remark:

According to our experience in most cases when users report deviation of the results, the problem is solved by replacing the magnesium perchlorate. This means that the importance of the condition of the chemicals used, is underestimated.

CAUTION!

There are specially developed chemical qualities and accelerators for analysis devices.

Anhydrone, ascarite, iron phosphate, among others. Normal commercially available materials of this type either fall short or are entirely useless for this purpose.

Normal magnesium perchlorate, for example, causes memory effects and therefore, not repeatable results. A further typical effect is that the analysis takes too long and often never comes to an end. This effect also occurs with magnesium perchlorate of suitable quality if it is saturated. 

Normal sodium hydroxide binds CO2 quite inadequately at room temperature. The special quality, on the other hand, reacts quite well at room temperature and has at the same time an indicator.

The glass tubes and the O-rings should only be greased with high vacuum grease. Ordinary silicon grease is inadequate.

It is left to the user to test normal materials. The device will not be damaged. When there are problems, the proper quality materials should be used, and these should be in absolutely unsaturated condition, before technical service is called.

The chemical containers must be immediately and quite securely closed, so that they are not saturated with CO2 or moisture.

3.2 [image: image11.emf]1
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Installing and removing the reagent tubes

To replace the reagent tubes: the reagent tubes are first lifted, then swung to one side, detached diagonally downwards and emptied.

IMPORTANT:

The dimensions for filling the glass tubes given in the schematic of 3.3 should be respected in all cases. When for example there is not enough quartz wool in the bottom of the glass tube, it is possible that dust of magnesium perchlorate can fall through and block the fitting below. This can damage the analyser and the infrared cell.

NOTE:

Before the left reagent tube is fitted, both the O-rings and the inner ends of the tube is lubricated with high vacuum silicon grease. For the right reagent tube, see 3.5. 

With the moisture trap glass tube (1, 1.2-1), one must pay special attention that enough magnesium perchlorate is available. Otherwise, water vapour can condense on the inside free glass wall before it reaches the magnesium perchlorate.

The components are refitted in reverse order.

3.3 Filling the reagent tubes

The following chemicals are used:

	Magnesium perchlorate (anhydrone)
	as moisture absorber

	Sodium hydroxide
	as CO2 absorber


The reagent tubes are replaced when they are saturated. See 3.1.

It is not possible to dry the magnesium perchlorate and to use it again, as it is chemically changed after reacting with the moisture. The sodium hydroxide changes its colour after being saturated (it turns to light grey). If the absorber particles do not move (e.g. when tapping on the glass), it is a sign that the magnesium perchlorate is saturated. It is essential to change the absorber before it is completely solid.

The reagent tubes are replaced when they are saturated with moisture. The moisture stems from the combustion and has two sources. One source is the water content of the sample. By drying the sample in a furnace at about 80 °C, the moisture content can be reduced. The drying process takes some hours. The sample is laid in a fairly flat bowl and should be spread as thin as possible. The second source is the hydrogen content of the sample itself, which is found in form of various hydrogen compounds.

As different samples contain various amounts of moisture, it is hard to give a precise number of analyses that can be made before the reagent tubes should be replaced. In addition, the saturation level of the absorber is at highest at the gas entry point and falls off toward the exit. A clear sign of total saturation is when the absorber's particles do not move freely after tapping at the glass tube. Under no circumstances you should wait with the changing of the absorbers until they are completely hard. Normally, the moisture absorbers should be checked after 150 analyses.

Please refer to the following schematics to identify the glass tubes on the analyser. Before filling the reagents into the glass tubes, their bottom has to be stuffed with annealed glass wool. One should pay attention that the layer of quartz wool should be only as thick as necessary, otherwise the flow of gas could be choked. Under no conditions the amount of glass wool should be less than that given in the following schematics, as fine particles of magnesium perchlorate could penetrate the wool and accumulate at the bottom of the tube, causing severe damage.

It should be pointed out that magnesium perchlorate is a very strong oxidative material.

At both ends of the glass tube, you should leave sufficient space for the gas connections to be fitted. The free space at the tube ends serve as sealing space. They must be cleaned after filling. The O-rings, too, have to be cleaned. Both the O-rings as well as the sealing areas of the tube are to be greased with high vacuum silicon grease. This facilitates the assembly as well as the disassembly and further improves the sealing. Only the upper end of the moisture trap glass tube (1, 1.2-1) and the corresponding O-ring should not be greased.

The assembly of the tubes is made in reverse order from the procedure given in 3.2.

Make sure that the O-rings are completely sealed around the glass tubes.
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Filling quantities allow tolerances of about ± 20 %.

	1
Glass wool
	90331

	2
Magnesium perchlorate (anhydrone)
	90200

	4
Free (empty)
	

	5
Sodium hydroxide (ascarite)
	90210


3.4 Replacing the moisture trap on the furnace
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Turn both screws (1) counter clockwise, until the ring (3) touches the part (2).
Lift the glass tube (5) upwards, tilt it to the side and pull downwards.

Replace the magnesium perchlorate (anhydrone).

Install the glass tube (5) in reverse order.

Turn both screws (1) clockwise until the O-ring (4) is properly pressed on the inner surface of the glass tube (5). The O-ring imprint on the whole circle length of the glass tube should be 2 mm in width.

3.5 Replacing the O-rings.

The O-rings are only replaced when they cannot longer adequately seal, due to severe damage or age. When removing the old O-rings, be sure that the sealing area of the fittings is not damaged. The groove in which the old O-rings sat must be cleaned so that it is completely free of grease.

The new O-rings should under no circumstances be greased before installing, only after installation. Otherwise, the O-rings would turn with the glass tubes when trying to remove them.
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3.6 Replacing the combustion tube
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CAUTION: Unplug the mains cable before opening this device!

Switch off the furnace and disconnect the power plug.

Remove the cover plate (5) of the cabinet
(4 screws on the top).

Remove the tubes (6) and (7).

Unscrew the 4 screws (8) and remove the assembly (9).
Remove the O-ring (10).

Remove the tube (1).

Unscrew the 4 screws (2) and remove the assembly (3). After removing this assembly, the tube is not fixed anymore, so hold it in order to prevent it falling out of the furnace.

Remove the O-ring (4).

Remove the old combustion tube (11) from top, install the new one.

CAUTION:

Slide the new combustion tube very slowly 

and perfectly vertically, otherwise the heater 

elements may get damaged.

Reinstall furnace in reverse order.

3.7 Replacing the heating elements
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Remove the cover plate (1) of the cabinet  (4 screws on the top).

Remove the tubes (2) and (3).

Unscrew the 4 screws (4) and remove the assembly (5).
Remove the O-ring (6).

Remove the clamps (7) from the heating elements.

Disconnect the connector (8)

Remove the clamps (9) from the heating elements.

Remove the ceramic spacers (10).

Remove the heating elements (11).

Install the new heating elements.

Re-assemble in reverse order.

CAUTION:

Install the clamps (7) in a position which allows the heating elements to move at least 5 mm in verticall (axial) direction. Insert the thermocouple deep enough, to touch the combustion tube and fix it with the spring.

4 DESCRIPTION OF THE FUNCTIONS

4.1 Measuring principle

The measuring method is based on the principle of sample combustion and the analysis of the gases given off, through infrared absorption.

A wide variety of sample materials in various forms is possible; powder, shavings, solid pieces and also some substances in liquid form. Typical materials are coal, coke, ashes, soil samples, etc.

During combustion, the sulphur and carbon components present in the sample are oxidised to form SO2 and CO2. The usual combustion temperatures are 1350°C.

Combustion is obtained by supplying oxygen which at the same time acts as carrier gas. An electronic flow regulator keeps the flow quantity at a constant level of 180 l/h.

Dust filters and a moisture absorber ensure that a dry, dust free gas mixture is supplied to the infrared cells.

The signals emitted from the infrared cells are selective and correspond to the SO2 and CO2 concentrations in the gas mixture. They are linearised and integrated, divided by the sample weight and digitally displayed as % S and % C

Since the sample weight is taken into account, the results are not dependent on the weight. For this purpose, the sample is weighed before being analysed and the weight value is transferred into the PC. If necessary, blank values can also be determinied; the PC takes them into account when determining the results.

The graphical representation of the detectors’ signals (peaks) is shown on the PC’s screen during and after analyses. At the end of analysis the results are displayed as well. All analysis data for every finished analysis are saved in the PC and remain available for review, results recalculation, calibration, etc. and can be printed out on a printer or exported to other software, if necessary.
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	13
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Pressure regulator
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Gas flow display
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Oxygen stop valve
	15
Attenuation volume before the pump

	4
Pressure switch and pressure gauge
	16
Gas pump

	5
Flow adjustment restrictor
	17
Gas pump

	6
Gas flow meter
	18
Attenuation volume after the pump

	7
Moisture trap
	19
Microcontroller

	8
Furnace inlet
	20
Computer

	9
Furnace
	21
Monitor

	10
Furnace outlet
	22
Printer

	11
Moisture trap
	23
Balance

	12
Dust cartridge
	


4.2 Gas flow system

The oxygen supply is connected to the inlet of the oxygen system. Pure oxygen is available in steel bottles with 99.5%. This is fully sufficient. Impurities in the oxygen are extracted in the attached trap (7). The upper half of the trap is filled with a CO2 absorber and the lower half with a moisture absorber.

Magnesium perchlorate (anhydrone) acts as a H2O absorber.

Sodium hydroxide acts as a CO2 absorber, preferably with an indicator, so that the degree of saturation can be seen from the coloration.
The oxygen inlet pressure should be 2 to 4 bar, which is then regulated inside the analyser to 1.5 bar, as shown on the pressure gauge (5). Any pressure fluctuation of the external oxygen supply has no influence on the accuracy of the measurements.

· A pressure switch (4) shuts its contact at around 1 bar (15 psi) and switches the pump (18) on, as long as the pressure is higher than 1 bar. This will ensure that no air will come into the gas flow system, if there is no input oxygen flow into the furnace. 

· With the help of the flow adjustment (6) the inlet flow will be held on a level of at least
200 l/h. The flow rate can be read on the lower flow meter (7) on the front panel. This flow rate level is fed into the furnace inlet. This tube inlet can be found underneath the platform (9).

· The sample in the combustion boat is fed through the inlet (9) then to the furnace (10). Combustion is obtained by supplying oxygen, which at the same time acts as carrier gas. From outlet of the furnace flow is maintained by the gas pump (18), which is electronically controlled. The gas flow is monitored by the flow sensor (14). The nominal flow is 180 l/h.

A tube (11) connects the furnace outlet with the moisture trap (12). The H2O trap (12) is attached to the furnace (10). The gases that come out of the furnace normally contain some moisture. See 3.3.This will particularly happen when analysing coal samples.

After the gas is dried, it is led through the infrared cell (15). Here the gas measurement takes place.

Finally the gas is fed through the upper flow meter (16) on the front side of the analyser. The displayed value must be constant 180 l/h. In order to prevent a pulsation caused by the membrane oscillators of the pump, damping spaces (17, 19) are installed before and behind the pump.

See diagram next page.
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Gas flow diagram:

4.3 Infrared cell

The measuring principle is based on the infrared radiation absorbing property of many gases. Each of these gases absorbs specific characteristic spectral wavelengths of infrared radiation. The absorption spectrum is determined by the number, configuration and type of the atoms in the gas molecules.
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An infrared source is electrically heated and radiates broad-band infrared radiation. The light is interrupted by a rotating chopper blade, resulting in an alternating light. The chopper is crystal controlled, so that the chopper frequency is highly stable. The infrared radiation then passes through the measuring IR-paths, through which a mixture of combustion gases and carrier gas flows.

Depending on the composition of the gas mixture, certain frequencies of the infrared spectrum are absorbed. The rate of absorption depends on the concentration of the gases.

As the infrared beam leaves the IR-path, it passes through an infrared filter, which only allows a narrow band of infrared radiation to pass. This narrow band must correspond to the IR wavelength for which the sample gas shows its maximum absorption capacity.

The intensity of the radiation behind the filter thus corresponds to the concentration of a specific gas in the path. The beam finally strikes a solid state infrared detector, which emits an electrical signal in proportion to the intensity of the beam.

As the beam is interrupted by the rotating chopper as mentioned above, the detector receives an alternating signal. Temperature and aging influences of the detector, as well as noise are thereby suppressed. The signal thus obtained is amplified and rectified, so that it leaves the infrared cell as a DC -value.

The infrared cells of the CS-500 do not require any manual zero adjustments. The zero and sensitivity adjustments of the infrared cells are permanently and automatically controlled by the electronics. The detectors utilize solid state sensors combined with infrared filters. The sensors are not gas filled, thus eliminating long term problems due to gas leakage. The CS-500 can be equipped with up to four independent infrared cells.

The lengths of all four cells can be individually optimised to obtain maximum precision for the target analysis levels of each customer. Each of the cells can be installed with infrared absorption lengths ranging between 1 mm and 320 mm. The infrared cell rack is temperature controlled, so that the sample gas which flows through it is kept at a constant temperature.

4.4 Micro-controller unit and PC Software

The micro-controller module (MCU) contains all components for signal processing and control sequencing. It is working exclusively under the control of the PC software, gathering signals for sending to the PC-software and outputting signals received from the PC-software. The communication between MCU and PC is taking place via serial interface (RS-232).

The zero point of the every IR-output signal is automatically corrected. This correction takes place always, except two cases:

during analysis, it is freezed, after passing the stability-check before analysis’ start;

it is disabled during performing the IR-output test;

The first stage of the analog signal processing in the PC is the linearisation. This is necessary because the output signal from the IR-detector shows an exponential curve as a function of the sample gas concentration.

The linearisation produces a correction which is exactly opposite to the curvature of the detector characteristic, so that a linearised analysis signal can be integrated.

The second stage is integration. It starts at the beginning of the analysis and ends after a pre-set minimum time. If the combustion should take longer, the integration is prolonged. In so doing, the detector signal is compared to a comparator level. The integration continues as long as the measurement signal is higher than the comparator level. When it falls below this level, the integration is stopped. Should the measurement signal remain above the comparator level, the analysis is interrupted by a pre-set maximum time. Then the integration is also completed.

The integral value is directly proportional to the SO2 or CO2 content in the combustion gases. The blank value is deducted from the integral value.

The signal is then multiplied by the calibration value. By dividing it further by the sample weight, a result is obtained which is not dependent on the weight.

If the multipoint calibration is defined, the result will be corrected accordingly to the curvature of the multipoint characteristic.

Afterwards result is directly shown as % S or % C on the PC screen.

For the instructions on operating the PC-software, please, refer to the Help-function of the Software.

5 MISCELLANEOUS

5.1 Ordering numbers
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5.2 Packing
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Before packing, the analyser and the furnace must be wrapped in plastic foil to protect them from moisture and dust, and then be placed in a wooden case. The wrapped analyser and the furnace should be surrounded by a layer of foam (chips) of at least 10cm, in order to avoid any damage during transport.

Especially the foam where the analyser and the furnace are put on, is very important. It should neither be too hard nor too soft. When the foam is too soft, the analyser will practically touch the wood. Fix the foam on the bottom of the wooden case by gluing.

The analyser and the furnace as well should be wrapped in plastic foil, especially when you use chips or any other kind of material in small pieces.

The glass tubes must be empty.

5.3 Pre-installation guide

Following requirements apply, when installing the Analyser Eltra CS-500:

	Carrier gas
	Oxygen 99.99% pure; 2 - 4 bar (30 - 60 psi)

	Mains power supply
	230 VAC ±10%, 50/60 Hz; 20 A fuse

	Analyser dimension
	55 x 100 x 60 cm

	Loader dimension
	85 x 35 x 45 cm

	Analyser weight
	ca. 90 kg

	Loader weight
	ca. 55 kg


The balance should rest on a vibration free support.

Connections for oxygen and compressed air: outer diameter = R¼". (The tubes supplied together with the analyser have a connector with a G¼" inner diameter).
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CONFORMITY CERTIFICATE

We,
ELTRA GmbH


Mainstr. 85, Block 20


41469 Neuss


Tel.: 02137 / 12822


Fax: 02137 / 12513

herewith declare, that the instrument HELIOS produced and sold by us,

has been manufactured in accordance to the following CE standards:

                      73/23/EEC         (Low voltage standard)

amended to:   93/68/EEC

                       89/336/EEC      (Electromagnetic compatibility)

The instruments have been tested in accordance to the following norms:


EN 61010 part 1 (VDE 0411 part 1)


EN 61010-2-010 (VDE 0411 part 2-010)


EN55011 Gruppe 2 Klasse A: 1991+A1: 1997+A2:1996


EN 50082-2: 1995 Teile/Parts: EN 61000-4-2, EN 61000-4-3, ENV 50204, 

EN 61000-4-4, EN 61000-4-6,

The Eltra products can only be used in an industrial environment.


This declaration is based on:


Testreport(s) of the independent and accredited EMC-Test-Laboratory

                   ELEKLUFT GmbH



Justus-v.Liebig-Straße 18



D - 53121 Bonn



Tel.: +49 0228 / 6681 – 558



Fax: +49 0228 / 6681 – 792

Any alteration on the instruments without prior authorization from Eltra GmbH,

will cause this declaration to become null and void.

[image: image28.jpg](©EE3T>
CERTIFICATE

The TUV CERT Certification Body
of TUV Rheinland Industrie Service GmbH

certifies in accordance with
TUV CERT procedures that

ELTRA

Entwicklungs- und Vertriebsgeselischaft von elektronischen und physikalischen Geriten mMbH

Mainstr. 85
D - 41469 Neuss

has established and applies a quality management system for

Development, Production and Distribution
of Analytical Instruments.

An audit was performed, Report No. 002005.
Proof has been furnished that the requirements according to

DIN EN ISO 9001:2000

are fulfilled.
The certificate is valid until 2009-05-31.
Certificate Registration No. 01 100 002005

: S. 986
Dusseldorf, 2006-06-19 TUV CE]

ication Body of

TUV Rh n&Industrie
First certification 2000 .3 2
TUV 10V Rheinland Group

Service GmbH

3 TGA 00O A www.tuv.com






Signed in Neuss on this day of Februar 18, 1998

Inspection and Quality Certificate

We herewith confirm that the Eltra products manufactured according to the quality and quantity you require.

Thanks to a thorough inspection before shipment, the instrument, together with its accessories, the consumption materials and spare parts, are free of manufacturing defects and will provide excellent performance.

When treated in a proper way for the required application, according to the specifications

from our offer, our order acknowledgement and in accordance with our catalogue specifications, the above products will show good results, and therefore will be used to your entire satisfaction. 
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Y. Polemitis
2007-05-07
Name 
Date
Signature
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