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Safety warning!

This analyzer is designed for measuring the content of oxygen and helium in an air-
oxygen-helium gas mixture. It cannot be used to analyze mixes containing other gases,
including, for instance, mixes prepared using anything but pure gases or mixes in which
air has been replaced with pure nitrogen (without atmospheric argon).

The physical and chemical principle of the sensors used does not guarantee that the
sensors will be selectively sensitive to a specific gas (oxygen, helium); there are a
number of gases to which the sensors respond. The gas composition shown by the
analyzer, therefore, does not mean by itself that the real composition of the mix is equal
to the displayed values. The displayed mix composition is invalid unless the mixing
technology ensures that there are no other gases present in the mixture except air, pure
oxygen and pure helium.

The analyzer is not a certified measuring instrument. The results of measuring are only
informative and it is not possible to use such results where a certified measuring
instrument is required.

When analyzing mixes in situations where the incorrect composition of the mixes could
cause material damage, injury to health or threaten human health or life, for example in
the case of breathing mixes for diving, the results of the analysis may not be used as a
confirmation of the correct mixture composition. In these cases, the analyzer can only
be used as an aid for increasing the probability that such incorrect mixture composition
will be determined before its use. The correctness of the mixture composition must be
established by the technology used to prepare it.

The correct preparation of breathing mixes for diving (nitrox — oxygen-enriched air,
trimix — a mixture of air, oxygen and helium, heliox — a mixture of oxygen and
helium) requires special knowledge and experience which is possible to gain, for
example, through an appropriate course. A failure to apply such knowledge can lead to
an incorrect mixture, even though the results of the analysis are seemingly correct. Such
a situation can also be the result of a failure to take into account the influence of
temperature and compressibility, an insufficient blending of the mixture and other
factors.

Please remember that the analyzer can be broken or damaged and that the oxygen sensor
is by its nature subject to ageing and thus its properties deteriorate. Therefore always
verify the measured data in another way, such as by precise mixture preparation,
another analytical method, etc. In addition, the measured value must be subject to
critical assessment using a common-sense approach and if it differs from the allowable
variation of mixing accuracy, it must be considered invalid.
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1. Introduction

Congratulation on the purchase of your He/O; analyzer designed and manufactured by
Divesoft s.r.o. This analyzer is made by divers for divers. The technique used and many
of its features cannot be found in any other helium/oxygen analyzer. You will be
impressed by its rapidity and its precision.

Before you start using the analyzer it is important that you understand the features
and the functions of the instrument. Before to use the analyzer it is essential to read
the manual in its entirety.

2. Measuring principle

The described measuring principle is valid only for mixes of air, oxygen and helium.

An electrochemical sensor is used to determine the oxygen content. The voltage at the
sensor's output is proportional to the oxygen content in the analyzed mixture. The
sensor has a limited service life and the proportionality of the dependence of voltage on
the oxygen content changes over time; therefore, it has to be regularly calibrated. It is
possible to choose between single-point, two-point and three-point calibration. Single-
point calibration is fast, especially if air is chosen as the calibrating mixture. For greater
accuracy of the measurement, two-point calibration is used with two different mixes,
typically air and pure oxygen. For strongly hypoxic mixtures, i.e. mixtures containing
less than approximately 15 % oxygen, three-point calibration is recommended. In this
case, the third calibration gas should be a gas with zero oxygen content, i.e. pure helium
or argon.

Helium content is determined on the basis of measuring the speed of sound in the
analyzed mixture. The speed of sound depends on the content of helium and oxygen,
and the temperature of the mixture. The dependence of the speed of sound on pressure is
small and can be disregarded under normal atmospheric pressure.

At 0° C the speed of sound is approximately 970 m/s in pure helium, 330 m/s in air and
315 m/s in pure oxygen. Raising the temperature by one degree increases the speed of
sound by 0.175 %. The speed of sound in the mixture is described by a non-linear
function of temperature, oxygen content and helium content.

The content of helium is determined by measuring the speed of sound, temperature of
the mixture and the content of oxygen. When measuring the concentration of helium, it
is therefore necessary to have the oxygen sensor correctly calibrated or know the
oxygen content and enter it into the instrument.

The speed of sound is measured directly as the time it takes for an acoustic impulse to
travel between two microphones. This measurement is performed alternately in both
directions to make it possible to eliminate the influence of the gas flow-rate in the probe
on the calculation. The acoustic impulses are heard as weak "clicks" from the probe in
the helium-measuring mode.
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Gas is delivered to the analyzer from a sampler connected to the compressed-gas bottle
and the gas flow is controlled using a nozzle to provide the volume needed for the
analysis.

3. Operating the analyzer

The analyzer is operated using the keys on its front panel.
It is activated by pressing the | 9% | key for approximately one second. Upon activation,

OFF

an automatic check of the instrument is performed and the analyzer automatically
switches to the measuring mode.
The analyzer is deactivated by pressing the | & | key for about one second again.

OFF

The |wen| key displays the available options. The menu changes in individual measuring

modes, depending on the functions relevant to the applicable mode.

The || key is used to enter the selected menu item, confirm a changed value or

perform the prepared action.

The | esc | key is used to exit the menu or return from the value editing mode without

saving the changed value.

The | 4 |and | | | keys are used to browse the menu or change the value of a number

above the cursor.

The |woce| key is used to change the display mode or to change the cursor position in the

number editing mode.

4. Measuring O, and He concentration

Attach the sampler to the compressed gas bottle and use the hose to connect it to the
analyzer. The hose is slightly inserted into both components.

The analyzer switches into the helium and oxygen measuring mode upon activation, so
there is no need for you to set up anything. Open the valve on the bottle to let the gas
flow in. The gas composition is displayed after approximately 5 — 10 seconds. If the
pressure inside the bottle is distinctly lower than 200 bars, the gas flow through the
sampler will be slower and the measuring result will take somewhat longer to
determine.

When the measuring is completed, close the valve on the bottle and press the air relief

button on the sampler to discharge the gas overpressure and unscrew the sampler from
the bottle’s valve.
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4.1 Display modes

Upon activation, the analyzer is normally in the O,/He measuring mode, in one of the
two display formats.

The basic format shows the oxygen and helium content in the mixture in percent in
separate lines and, for information, also the temperature at which the gas was measured.

After the measuring begins, the helium concentration may appear in square brackets for
several seconds in the basic format. This means that the result is interim, with lower
accuracy. When the brackets disappear, the accuracy of the result is final.

In case of a measuring error, for instance at a pneumatic shock in the inlet hose, the
value of the measured helium concentration disappears for the time of duration of the
error state.

The well-arranged format shows the composition in a way used by divers to call the
mixtures:

— Air: air with the oxygen content between 20.5 % and 21.5 %.

— EAN, for instance EAN 36, is air enriched with oxygen, in this case up to 36 %
oxygen.

— TMX, for instance TMX 18/45, is trimix or the mixture of air, oxygen and helium,
in this particular case containing 18 % oxygen and 45 % helium.

— Heliox, for instance Heliox 16 % O, is a mixture of oxygen and helium.

— Foul Air, for instance Foul Air (10 % O), is foul or vitiated air with a reduced
oxygen content. [t cannot be mixed with gases designed for preparation of breathing
mixes commonly available to the diver (air, oxygen, helium); therefore, its presence
indicates a problem. This may include ongoing corrosion inside the bottle or
contamination of the mix with argon, carbon dioxide or another gas. Such air cannot
be used for breathing under any circumstances.

In addition to the mix composition, this well-arranged format shows approximate values
of the maximum operating depth (MOD) and an equivalent narcotic depth (END).

— MOD indicates the depth to which the diver can dive for a short time under
otherwise ideal conditions. The limit of partial oxygen pressure equal to 1.6 Ata is
used in the calculation, and seawater and the static pressure at sea level are taken
into account. This reading is for orientation only, and for an actual dive it must be
calculated using the data of the specific dive.
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The following formula is used for the calculation:

Pmax/ROZ _})0
Prg

MOD =

= where P,, 1s the maximum allowable partial oxygen pressure, chosen as
160,000 Pa

= Py is the static pressure at sea level, i.e. 101,325 Pa

* Rp is relative molar concentration of oxygen in the interval 0 to 1

» ) is the seawater density, 1028 kg m >

= g is the standard acceleration of gravity, 9.80665 m s

Caution: the maximum operating depth (MOD) calculated for an actual dive is
usually lower than the depth indicated by the analyzer.

END is the depth at which the narcotic effect of the mix on the diver is identical to that
of air. It is specified in the percentage of a dive depth with air, i.e. for instance the END
of 45 % means that at a depth of 100 m with an analyzed mix, the diver will perceive
the same narcotic effects as if diving to 45 m with air. There are a number of various
formulas for the calculation of END, each giving different results. The value displayed
by the analyzer uses only one of them and is used for orientation purposes only. For an
actual dive, it is necessary to calculate the END using the data of the specific dive and
the tested formulas of your preference.

The following formula is used for calculation:
END =100 — 77 Rye

where Ry, 1s the relative molar concentration of helium in the ration O to 1
= the formula is based on the following conditions:
= relative narcotic potential of nitrogen = 1
= relative narcotic potential of oxygen = 1
= relative narcotic potential of helium = 0.23

Caution: the equivalent narcotic depth (END) indicated by the calculation is for
orientation purposes only and is different from the END values calculated using
different methodologies.

Caution: To determine the END and MOD values, always use the procedures and
formulas that you learned in specialized courses of diving with mixes. The values
indicated by the analyzer are for orientation purposes only and are not sufficient
for correct dive planning.
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4.2 Calibration of the oxygen sensor

The oxygen sensor's properties change over time and it is therefore necessary to
recalibrate it. We recommend that such calibration be performed at least once a month.
Calibration is always necessary when there is a change of altitude. If you require the
most precise results, calibrate the sensor before each measuring.

Calibration of the sensor is performed as either single-point or two-point or three-point.
During single-point calibration, the content of oxygen in air, which is known and
constant (20.95 %), is measured by the sensor. The calibration constant of the sensor is
set so that the instrument displays 21.0 % (after rounding).

Two-point calibration proceeds in the same manner as single-point calibration, but uses
two calibration gases — pure oxygen and air. Two-point calibration is more arduous as it
requires the use of oxygen. However, it provides more precise results during measuring.

Thee-point calibration is recommended for measuring hypoxic mixes, containing less
than approximately 15 % oxygen. In this case, the third calibration gas should be a gas
with zero oxygen content, i.e. pure helium or argon.

Calibration of the oxygen sensor is started by pressing the | ca | key at any time during

=

the measuring.

As the first step of calibration, we must choose between single-point, two-point or
three-point calibration using the | 4 | and | | | keys and confirm the selection using the

< | key.

It is then necessary to choose the oxygen content in the calibration mixture.

The oxygen content is adjusted by tenths of a percent by pressing the | 4 | key (to

increase the content) or the | | | key (to decrease the content). Use the |uore| key to

choose whether to make adjustments by tenths, whole units, or units of ten percentage
points. Upon setting the desired values, confirm the data using the | <] key.

For quickly setting typical values when setting the oxygen content it is possible to use
the | ca | key, which sets the oxygen content at 21 % in the case of the first calibration

point or 100 % at the second point and 0 % at the third point.

Upon setting and confirming the calibration of gases, calibration of the sensor begins.
The current calibration point, sensor voltage in millivolts and the temperature of the gas
appear on the display.

After the temperature and voltage have stabilized (however, at least after ten seconds),
the STABLE prompt appears, which means that it is possible to confirm the performed
calibration using the |<u| key. If the measured values change before the || key is
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pressed, the STABLE sign disappears and calibration proceeds until further steady
values are attained. If multi-point calibration is set up, then calibration according to the
other gases proceeds similarly.

5. Other functions

5.1 Monitoring of continuous filling

The Menu/Continual Analysis option activates the function of continuous-filling
monitoring. This mode makes it possible to set up the upper and lower limit of oxygen
and helium content. The analyzer continuously measures the concentration of these
components and if the preset limits are exceeded, it makes a beeping sound. This mode
is applied when the analyzer is used as a safety component during continuous nitrox
filling, where a defect of the mixing apparatus could cause increased oxygen
concentration potentially resulting in a fire or an explosion of the compressor.

5.2 Gas mixing solver

When the Menu/Gas mix solver option is selected, the gas-mixing solver function is
activated. The solver computes the procedure for mixing the required gas mix of up to
three gases. It can even include the remaining mix in the bottle to be filled in the
calculation. The gases are displayed in the following order: the remaining gas in the
bottle, added mix 1 — 3, the required mix. For each mix, the composition, volume of
the bottle (the actual, “water” volume of the bottle is specified) and gas pressure in the
bottle are specified. If the volume of the gas is unlimited (for instance, if supplied by a
compressor at a constant pressure), enter the bottle volume as zero. The mix
composition may be entered either manually (after pressing the | ca |, or the analyzer can

=

be switched to the measuring mode by pressing the Juooe| key and the relevant mix can be

measured directly. After the data are entered, initiate the calculation by pressing the |<—

key. The calculation may take up to one minute. Upon completion, results are displayed
in one of the three possible forms, which can be switched between using the |voce| key

(see the example).
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5.2.1 Example

There is remaining air with the pressure of 120 bars in the twin bottles with the volume
of 2 x 12 liters (total volume of 24 liters). The required mix is trimix 18/40 with the
required pressure of 200 bars. You have fifty-liter distribution bottles containing oxygen
and helium and a compressor with the output of 330 bars. Enter:

A: Air 241, 120
1: He 50L 200
2: 02 50L 200
3: Air 300
D: 18.0/40.0 24L 200

and press the |<=| key. When the calculation is completed, the following data are

displayed:
Disch. to 79.5 bar
He to 159.5 bar
02 to 173.2 bar
Air to 200.0 bar

meaning that the twin should be discharged to the pressure of 79.5 bars, then He added
until the pressure of 159.5 bars is achieved, then oxygen added to 173.2 bars and,
finally, air added to reach 200 bars. When the |voce| key is pressed, the same result is

displayed; however, it is expressed in pressure to add or to discharge:

Disch. -40.5 bar
Add 80.0 bar He
Add 13.7 bar 02
Add 26.8 bar Air

or decrease the pressure by 40.5 bars, increase the pressure by 80 bars by adding
helium, add 13.7 bars of oxygen and 26.8 bars of air. The last mode is similar, but as it
is designed for gravimetric filling (using a chemical balance), the amount of gas is
specified in kilograms:

Disch. -1.2382 kg
Add 0.3392 kg He
Add 0.4669 kg 02
Add 0.8230 kg Air

Please note that the solver takes into account the pressure drop in the gas charging
bottles; therefore it does not try to recommend adding oxygen to reach 200 bars (which
would be impossible anyway, given the limited oxygen supply); rather, it allows air to
be partly discharged and oxygen is only added to reach the realistic 173.2 bars, with the
rest of the air to be added by the compressor. At the same time, however, the solver
saves the mix already contained in the bottle to the maximum possible extent; therefore,
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it does not let it discharge completely. Instead, only the necessary part of the mix is
discharged.

5.3 Gas mixing simulation

Option Menu/Gas mix simulator is for Gas mix simulator function. Simulator will
compute mixture content mixed up to from four gases. At every mixture is displayed
composition and quantity of added gas in pressure units. You can enter mix composition
manually (by pressing |ca|) or switch to measurement mode by pressing |<| and

directly measure concrete mixture. Calculation of final mixture proceed continuously
and mixture constitution is displayed on last row.

5.4 Voltage measuring

Optional measuring cables can be attached to the analyzer to measure electric voltage.
After the “V” connector is plugged in, the analyzer automatically switches to the mode
of a simple low-voltage voltmeter. The voltmeter is designed to be used as a tool when
repairing diving equipment in the field (diving lamp, storage or plain battery check, etc.)
The maximum allowed DC voltage is 40V (any polarity) or 28V AC with sinusoidal
wave. The effective value (RMS) is measured for AC voltage.

Caution: The voltmeter must not in any case be connected to the power
distribution network or to any equipment connected to such a network!

Caution: If the voltmeter is exposed to the mains voltage, the analyzer will be
destroyed and/or personal injury or death due to electric shock may occur!

5.5 Resistance measuring

Optional measuring cables can be attached to the analyzer to measure electrical
resistance. After the connector «Q» is plugged in, the analyzer automatically switches to
the mode of a simple low voltage ohmmeter. The ohmmeter is designed to be used as a
tool when repairing diving equipment in the field (diving lamp, storage or plain battery
check etc.). The measuring range is 0 — 1000 Q. By pressing the |uwooe| key, the

ohmmeter can be switched to the acoustic signaling mode for resistance below 200
(the ring tone).

Caution: In any case, the ohmmeter must not be connected to the power
distribution network or to any equipment connected to such a network!

Caution: If the ohmmeter is connected to the mains voltage, the analyzer will be
destroyed and/or personal injury or death due to electric shock may occur!
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6. Specific accessories

6.1 Pressure measuring

To the analyzer can be connected pressure sensor.

After plugged in pressure sensor in basic format display shows measured pressure in the
range 0 - 400 bars.

Button |uoce| 1s possible select third display format, in which is displayed real and

relative pressure. In this format is possible by button | ca | relative pressure reset and

=

mete so e.g. increment pressure in tank.

Measured pressure also will display below absolute form computing of mixture gas
result (see 5.2). Pressure measures continuously, to be possible according to displayed
procedure directly fill the tank.

Pressure measuring is useable also in calculation mixture gas functions and simulating
mixture gas at direct gas measurement.

6.2 Emergency disconnection of filling station

To the analyzer can be attached cabel for disconnection of nitrox or trimix continual
filling device. After cable connection analyzer automatically will switch to the watch
continual filling mode (see 5.1). On last row display will display current state relay
outputs in form Re: 123. At shutdown some relay is his number replaced by dash, for
example Re : —23.

Standardly is measured content of O2 and He. Metering is possible to extend by
pressure sensor, e.g for pressure measuring on compressor outlet, and external sensor of
temperature in —55 — 125 °C.

At overrun some of monitored values will immediately switched off relay 1. If value is
not returned to the allowed limits within 30 seconds, will switched off also relay 2.
Same progress is also when analyzer battery are discharged.

When analyzer is switched off, all relays are immediately also switched off.
Preset delay and limiting values you can change after pressing button Jwenu|.

Recommended cable wiring: relay 1 for alerting and relay 2 for disconnection of filling
station. Maximum relay contacts load is 24V / 500mA. Realy must not be in any case
used directly for shut down of compressor, but only for controll circuit (e. g. power
relays).
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Caution: Power circuit wiring and circuits connected to electric power must be
made expertly and in agreement with valid safety standards, regulations and law.

Caution: At power circuits and circuits connected to electric power incorrectly
wiring the analyzer will be destroyed and/or you risk serious injury or death by
electric power!

7. Maintenance

7.1 Battery replacement
The instrument uses a 9V alkaline battery of the 6F22 type. The battery is placed under

the cover on the bottom side of the analyzer. Use only alkaline batteries when replacing.
A no. 1 Philips screwdriver is suitable to remove the cover.
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7.2 Changing the oxygen sensor

The oxygen sensor has a limited service life. The analyzer automatically checks the
sensor's condition and, at the end of its life, the message "Oxygen sensor expired" is
displayed upon activating the instrument. In this case the sensor should be replaced as
soon as possible, as the accuracy of measuring the concentration of oxygen can no
longer be guaranteed.

If you are not sure whether you are able to replace the sensor correctly, ask your
supplier, vendor or service technician to change it.

To replace the sensor, first remove the battery cover, then unscrew the three screws
fastening the cover of the instrument. Carefully lift the cover, remove the connector
from the oxygen sensor and remove the sensor and the attached aluminum inlet block.
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Caution: The cover is connected to the instrument by several cables. When
replacing the sensor, take care not to put excessive tension on the cables or
disconnect them. During the replacement, the cables must remain bent by their
own weight and flexibility; their full tensioning by moving the cover too far from
the instrument is not allowed.

Unscrew the old sensor and install the new one in such a way that the o-ring on the
sensor closely attaches to the inlet block. Do not use excessive strength to tight the
sensor to avoid damaging the thread.

Slightly lift upper cover

Move sensor off

Unplug connector to oxygen sensor
Careful with other cables

Install the inlet block with the sensor in the lower half of the open instrument. The pins
of the block must easily fit into the holes in the body of the instrument. During the
installation of the block ensure that the two o-rings remain fixed to the pins. If need be,
use spare o-rings included in the analyzer package.

A no. 1 Philips screwdriver and a 2.5 mm hexagonal key are needed to replace the
sensor.

After each sensor replacement, the instrument has to be recalibrated.

7.3 Flow adjusting

In most cases is generally gas-flowing in the flow limiter suitable for wide range of the
input pressure. When is often analyzed the gas under low pressure, can be flow too low
and so is stabilizing of measured value slow. In this case is possible set the flow on
higher value.
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Connect sampler to the tank, open the valve and set the gas-flowing at the desired value
with 2 mm socket-screw key. Setting range is relatively small, maximally ' rev. Do not
more loosen the setting screw, it can be released and blow out by the gas pressure .

Flow decrease

Sampler

Flow increase 2 mm socket-screw key
Correct flow in the right adjusted sampler is 0.4 litre/min. Adjusting is possible verify
approximately by connecting a hose to the sampler and second end immerse to a glass
with water. For right adjust must from the hose end leakage continuous flow of little

bubbles. After test dry hose, else water enter to the analyzer.

If you are not sure about correct adjusting, contact with this act your dealer or
service.

2 mm socket-screw key is needed for this adjusting.

7.4 Disassembling the instrument

Do not remove the PCB from the analyzer. The reinstallation of the board requires a
special procedure and calibrating instruments.
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8. Connecting to a computer

The analyzer can be connected to a computer using a USB cable.

Measured values are transferred to the PC via a virtual serial port. If you have not
installed a suitable driver for the virtual serial port on the USB, use the free driver
provided by the manufacturer of the USB chip used in the analyzer. This driver can be
downloaded from the Internet at http://www.ftdichip.com/Drivers/VCP.htm. The
specific driver can be selected from the VCP (virtual com port) category, depending on
the PC and operating system used. Use the instructions attached with the driver to install
it.

Data transfer must be activated in the analyzer by the option Menu/Preferences/Send
Data to USB = On.

Any terminal emulation utility can be used for data reception; for instance
HyperTerminal is sufficient for Microsoft Windows. This utility is included in the basic
Windows installation.

The measured data are transferred in the text mode. Every second, the analyzer
transmits data in the following format:

He xxx.x O, yyy.y m

where xxx.x is helium content in percent

where yyy.y is oxygen content in percent

E is the ASCII carriage return symbol (decimal 13, hexadecimal 0D),
is the ASCII line feed symbol (decimal 10, hexadecimal 0A).

If there is an error in the measurement, the faulty entry is replaced with asterisks in the
following form: *** *

9. Defects and their removal

Upon activation, the analyzer is automatically tested to identify one of the following
errors. All the error messages can be confirmed by the | <] key and the instrument will

continue to work; however in some circumstances in a limited operation mode. The
overvoltage message (see below) is an exception, as it may be displayed at any time.

9.1 Error messages
Error 1 Helium sensor does not work correctly
There is an error in the electronic or mechanical section of the helium sensor. The

instrument can be used in an emergency mode for measuring the oxygen concentration.
The analyzer must be repaired to be able to measure helium.
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Error 2 Oxygen sensor damaged or missing

The oxygen sensor is removed, disconnected or destroyed. The measuring of the oxygen
concentration will be incorrect. The sensor can be temporarily deactivated (Menu/O2
cell used = Off), the oxygen concentration measured by another instrument and entered
manually as a constant (Menu/O, substitute = 7). The method of displaying the
measured values cannot be changed, nor can oxygen sensor calibration performed.

Warning Oxygen sensor switched off
This message is displayed every time the O, sensor is switched off.
Error 3 Oxygen sensor expired

The oxygen sensor is old and its output voltage is too low. The measuring will be
inaccurate (the “Incorrect” warning is displayed next to the value of the O,
concentration) and some measuring modes cannot be activated. The sensor must be
immediately replaced with a new one of the recommended type.

This error may also occur if the instrument is filled with a hypoxic mix (a mix with low
oxygen content) upon activation, for example immediately after previous measurement
or if the measured hypoxic mix is delivered before the analyzer is activated. In such a
case, switch off the instrument for a while, or connect it to a source of air before its
activation. Never use your mouth to blow air in the inlet or the outlet of the analyzer to
avoid vapor condensation inside the instrument.

Error 4 Device is too cold

The temperature of the analyzer is too low and the measuring may be inaccurate. Warm
up the analyzer in a warm room to increase its temperature above the freezing point
(32°F). Do not use a hot-air blower, air dryer, an oven or any other similar method to
warm up the analyzer.

Error 5 Device is too warm

The temperature of the analyzer is too high (for instance, if it was exposed to sunlight or
stored in a car heated by sunlight); the measurement may be inaccurate. Cool down the
analyzer below 40 degrees Celsius (104°F).

Warning Battery low

The battery is almost empty, it has to be replaced or use the external power source.
Error 6 External power excessive voltage

The allowed voltage of the external power source was exceeded. This may be caused by
mains excessive voltage or by the use of an inappropriate or faulty adapter. After
sending this message, the analyzer will immediately shut down to avoid the overheating

of voltage stabilizer circuits. When the defect of the adapter is removed or if the battery
is used, the analyzer can be reactivated.

Copyright Divesoft 2007 19



English

9.2 Instrument malfunctions
Helium content not displayed

The probe measures the speed of helium in both directions. If these data differ,
measuring is deemed incorrect and the helium content is not displayed. This situation
can be encountered if the measured gas flows through the probe too fast (lower flow
speeds are compensated for by the calculation), or there is significant background noise
(for example, in the vicinity of a running compressor or gas motor).

Lower the gas flow speed (this applies to the analyzer not connected using the genuine
sampler), move farther from the source of the noise.

The instrument shows less than 0 % or more than 100 % helium in the mixture

The displayed value arises directly from the measured and calculated value and has in
no way been altered in the background. The possible measuring error is symmetrical
and, for example, when measuring a mixture without any helium content, 0.2 % or —0.2
% helium can be displayed. Accordingly, when measuring pure helium, e.g. 99.8 % or
100.2 % can be displayed. If the deviation is within the measuring tolerance, this is not
the result of a defect.

The instrument shows less than 0 % or more than 100 % of oxygen in the mixture

The displayed value arises directly from the measured and calculated value and has in
no way been altered in the background. The possible measuring error is symmetrical
and, for example, when measuring a mixture without any oxygen content, 0.5 % or —0.5
% oxygen can be displayed. Accordingly, when measuring pure oxygen, e.g. 99.5 % or
100.5 % can be displayed. If the deviation is within the measuring tolerance, this is not
the result of a defect. In the case of a greater deviation, recalibrate the oxygen sensor. If
the problem persists, replace the sensor.
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10. Technical data

Dimensions of the analyzer: 82 x 200 x 37 mm (3 1/4 x 7 7/8 x 1 1/2 inches)
Weight: 720 g (1.6 1b)

Range of measuring the concentration of oxygen: 0 to 100 %

Range of measuring the concentration of helium: 0 to 100 %

Measuring temperature: 0 to +40° C (32 — 104° F)

Mixture pressure: consistent with ambient pressure, in the range of 700 — 1100
millibars (20 — 32 inches of Hg) which corresponds to the standard atmosphere at an
elevation in the range of 0 to 3000 m (0 — 10000 feet) above see level.

Rated gas throughput: 0.4 L/min

Basis of measuring the speed of sound: 800 mm

Measuring frequency: 2 kHz

Oxygen sensor: Teledyne R-17D or compatible

Power source: 9V alkaline battery, type 6F22 or 12V adapter DC.

The connection dimensions of the sampler: standard for a “DIN” valve (EN 144-2) for
200/300 bars (G 5/8 thread). Samplers with a connection to any standardized or
common valves are available on request or as optional equipment.

LCD 5 x 21 symbols

USB connector for connection to a computer

12VDC power connector (5.5mm jack)

Mixture output Connector for additional hardware

Analzyed-mixture input
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Bezpecnostni upozornéni

Analyzator je urcen pro méfeni obsahu kysliku a helia ve smési vzduchu, kysliku a
helia. Nelze jej pouzit pro analyzu smési obsahujicich jiné plyny, tedy naptiklad ani pro
smési pripravené z jinych nez ¢istych plynii nebo smési, ve kterych je vzduch nahrazen
¢istym dusikem (bez vzdusného argonu).

Fyzikalni a chemicky princip pouzitych Cidel nezarucuje, ze ¢idla budou selektivné
citlivd na konkrétni plyn (kyslik, helium), ale existuje celéd fada plynt, na které ¢idla
reaguji. Slozeni plynu ukdzané analyzatorem proto samo o sob¢ jesté¢ neznamena, ze by
skute¢né slozeni smési bylo shodné se zobrazenym udajem. Zobrazené slozeni smési je
neplatné pokud zaroven technologie michani smési nezarucuje, ze ve smési nejsou jiné
plyny nez vzduch, Cisty kyslik a ¢isté helium.

Analyzator neni Gfedné ovéfené metidlo. Vysledky méteni jsou pouze informativni a
neni je mozné pouzit tam, kde je pozadovano Ufedni ovéieni métidla.

Pti analyze smési v ptipadech, kdy by nespravné sloZzeni smési mohlo zptsobit hmotnou
Skodu, ijmu na zdravi nebo ohrozeni zdravi nebo zivota, tedy naptiklad v ptipadé
dychacich smési pro potapéni, se nesmi vysledek analyzy povazovat za potvrzeni
spravného slozeni smési. V téchto ptipadech lze analyzator pouzit pouze jako pomicku
pro zvyseni pravdépodobnosti, ze bude zjisténo nespravné slozeni smési pied jejim
pouzitim. Spravnost slozeni smési musi byt dana technologii jeji pfipravy.

Spravna ptiprava dychacich smési pro potapéni (nitrox — vzduch obohaceny kyslikem,
trimix — smes vzduchu, kysliku a helia, heliox — smés kysliku a helia) vyzaduje
zvlastni znalosti a zkuSenosti, které je mozné ziskat naptiklad ve vhodném kursu. Bez
aplikace téchto znalosti mize dojit k pfipraveé nespravné smeési i pies zdanlivé spravny
vysledek analyzy. K takové situaci miize dojit mimo jiné zanedbanim vlivu teploty a
kompresibility, nedostatenym promichanim smési a dalSimi faktory.

Mg¢jte na paméti, Ze analyzator se mize porouchat ¢i byt poskozen a ze kyslikové ¢idlo
z principu podléha starnuti, ¢imz dochézi ke zhorSovani jeho vlastnosti. Naméteny idaj
proto vzdy ovéite jesté jinym zplsobem, jako je zaru¢end precizni piiprava smési, jind
analytickd metoda a podobné. Naméteny udaj musi byt téz kriticky posouzen zdravym
rozumem a pokud se li$i od ocekavatelné tolerance piesnosti michani, musi byt
povazovan za nespravny.
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1. Uvodem

Blahoptejeme Vam ke koupi He/O2 analyzatoru, navrZzeného a vyrobeného spole¢nosti
Divesoft s.r.o. Tento analyzator byl vyvinut potapeci pro potapece. Pouzitou techniku a
mnoho jeho vlastnosti nenajdete u zddného jiného analyzatoru. Budete ohromeni jeho
rychlosti a preciznosti. Nez za¢nete analyzator pouzivat je dilezité, abyste porozumnéli
vlastnostem a funkcim pfistroje. Pfed pouzitim analyzatoru je proto nezbytné piecist si
tento manual.

2. Princip funkce

Popsany princip méteni plati pouze pro smési vzduchu, kysliku a helia.

Pro stanoveni obsahu kysliku je pouzit elektrochemicky sensor. Napéti na vystupu
senzoru je umérné obsahu kysliku v analyzované smési. Senzor ma omezenou Zivotnost
a umérnost zavislosti napéti na obsahu kysliku se béhem doby méni, proto je nutné jej
pravidelné kalibrovat. Lze zvolit mezi jednobodovou, dvoubodovou nebo tfibodovou
kalibraci. Jednobodova kalibrace je rychla, zejména pokud se jako kalibra¢ni smés zvoli
vzduch. Pro vyssi pfesnost méfeni se pouziva dvoubodova kalibrace se dvéma riznymi
se smésmi, zpravidla vzduchem a Cistym kyslikem. Pro vyrazn¢ hypoxické smési, tj.
smési obsahujici méné nez asi 15 % kysliku se doporucuje pouzit ttibodovou kalibraci.
Jako tfeti plyn pro kalibraci méa byt v tomto piipad¢€ pouzit plyn s nulovym obsahem
kysliku, tedy ¢isté helium ptipadné argon.

Obsah helia se stanovuje na zékladé meéteni rychlosti zvuku v analyzované smési.
Rychlost zvuku zavisi na obsahu helia, kysliku a na teploté¢ smési. Zavislost rychlosti
zvuku na tlaku je mala a v okoli normélniho atmosférického tlaku ji Ize zanedbat.

Pti teploté 0°C je rychlost zvuku pfiblizné 970 m/s v Cistém heliu, 330 m/s ve vzduchu a
315 m/s v Cistém kysliku. ZvySenim teploty o jeden stupen se rychlost zvuku zvysi
piiblizn€ o 0.175 %. Rychlost zvuku ve smési je popsana nelinedrni funkci teploty,
obsahu kysliku a obsahu helia.

Obsah helia se urcuje z naméfené rychlosti zvuku, teploty smési a obsahu kysliku. Pfi
méteni koncentrace helia je proto dilezité mit spravné kalibrovany kyslikovy senzor
nebo znat obsah kysliku a zadat jej do pfistroje.

Rychlost zvuku se méfi piimo jako casovy rozdil mezi piijetim akustického impulsu
dvéma mikrofony. M¢fi se stfidavé v obou smérech, aby bylo mozné vypoctem
eliminovat proudéni plynu v sond¢€. Akustické impulsy jsou slySet jako slabé cvakani ze
sondy v rezimu méteni helia.

Plyn se do analyzatoru pfivadi z omezovace pritoku, ktery je pfipojen na lahev se

stladenym plynem a pomoci trysky omezuje pritok odebiraného plynu na mnozstvi
potiebné pro analyzu.
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3. Ovladani analyzatoru

Analyzator se ovlada tlacitky na pfednim panelu.

Zapne se stisknutim tlacitka | 9L | asi po dobu jedné sekundy. Po zapnuti prob&hne

OFF

automatickd kontrola pfistroje a analyzator automaticky ptejde do rezimu méteni. Po
dobu stisknuti tohoto tlacitka se zobrazuje koéd verze firmware a vyrobni Cislo
analyzatoru. Potiebujete-li tyto tidaje piecist, staci podrzet tlacitko pti zapinani déle.

Zapnuty analyzator se vypne opét jednosekundovym stisknutim tlacitka | o

OFF |

Tlacitkem |vens| se zobrazi nabidka moznych akci. Nabidka se v jednotlivych rezimech

meéieni 1i8i podle funkci, které jsou pro dany rezim relevantni.

Tlacitkem | <=| se voli vybrana polozka menu, potvrzuje zménéna hodnota nebo provadi

pfipravend akce. Vybranou polozku menu lze zvolit t¢Z opakovanym stisknutim tlacitka

MENU .

Tlacitko |esc | slouzi k ukonceni menu nebo k névratu z rezimu editace hodnoty bez

uloZeni zménéné hodnoty.

Tlacitka | 4 | a | § | slouZi k listovani v menu nebo ke zmén€ hodnoty Cisla nad

kursorem.

Tlacitko |woce| slouzi ke zméné rezimu zobrazeni nebo ke zméné polohy kursoru v

rezimu editace ¢isla.

4. Méreni koncentace O2 a He

Pfipojte omezovac¢ pritoku na lahev se stlacenym plynem a hadi¢kou jej propojte s
analyzatorem. Hadicka je do obou dila lehce zasunuta.

Analyzétor je po zapnuti pfepnut do rezimu méfeni koncentrace helia a kysliku, proto
nemusite nic nastavovat. Oteviete ventil lahve, aby zacal proudit plyn. Ptiblizné¢ po 5 —
10 sekundach se ukdze slozeni plynu. Pokud je v lahvi vyrazn€ nizsi tlak nez 200 bart,
pratok plynu omezovacem prutoku bude mensi a doba ustaleni vysledku méfeni bude o
néco delsi.

TlaCitkem |<s| muzete pozastavit a dalSim stisknutim opét spustit métfeni. Pfi

pozastaveném mefeni zUstavaji zobrazeny posledni zméfené hodnoty. Pozastavené
meéieni je indikovano textem HOLD na prvnim fadku displaye.

Po ukonéeni métreni uzaviete ventil lahve a stisknutim tlac¢itka odvzdusnovaciho ventilu

na omezovaci prutoku vypustte pietlak plynu, aby bylo mozné omezovaé pratoku
odSroubovat z ventilu lahve.
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4.1 Rezimy zobrazeni

Po zapnuti je analyzator standardné v rezimu méteni O,/He v jednom ze dvou formatt
zobrazeni.

Zékladni format ukazuje na samostatnych fadcich obsah kysliku a helia ve smési v
procentech a pro informaci také teplotu, pii které byl plyn méfen.

V zakladnim formatu se po zahdjeni méfeni miize zobrazit koncentrace helia na nékolik
malo sekund v hranatych zavorkach. To znamend, ze vysledek méfeni je predbézny s

Cvwr

V ptipadé chyby méfeni, naptiklad pfi tlakovém razu plynu v piivodni hadiccce, tidaj
nameétené koncentrace helia zmizi na dobu po kterou chybovy stav trva.

Ptehledny format ukazuje slozeni tak, jak obvykle potapéc¢i nazyvaji dychaci smési:

— Air: vzduch s obsahem kysliku mezi 20.5 a 21.5 %.

— EAN, napiiklad EAN 36, je vzduch obohaceny kyslikem, v tomto ptipadé na 36 %
kysliku.

— TMX, naptiklad TMX 18/45, je trimix neboli smés vzduchu, kysliku a helia, v
tomto piipadé s obsahem 18 % kysliku a 45 % helia.

— Heliox, naptiklad Heliox 16 % O2, je smé&s kysliku a helia.

— Foul Air, naptiklad Foul Air (10 % O2), je zkaZeny ¢i vydychany vzduch se
snizenym obsahem kysliku. Z plynt ur¢enych k ptipravé dychacich smési, které ma
potapéc¢ bézné k dispozici (vzduch, kyslik, helium) se nedd namichat, proto jeho
zjisténi svedEi o néjakém problému. Miize to znamenat probihajici korozi v lahvi
nebo piimichani argonu, oxidu uhli¢itého nebo jiného plynu ke smési. Takovy
vzduch nesmite v zadném ptipadé pouzit k dychani.

V prehledném formatu jsou kromé sloZeni smési zobrazeny jeSté ptiblizné hodnoty
maximalni hloubky (MOD, maximum operating depth) a ekvivalentni narkotické
hloubky (END, equivalent narcotic depth).

MOD udéva hloubku, do které se miize potapé¢ s danou smési kratkodobé potopit za
jinak idedlnich podminek. Pro vypocet je pouzit limit parcidlniho tlaku kysliku 160 kPa,
uvazuje se moiska voda a atmosféricky tlak na trovni hladiny mote. Udaj slouzi pouze
pro orientaci a pro skute¢ny ponor jej musite vypocitat na zaklad¢ dat konkrétniho
ponoru.

Pro vypocet je pouZit vzorec

Pmax/ROZ _})0
Pg

MOD =
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* kde P, je maximalni ptipustny parcialni tlak kysliku, zvoleno 160000 Pa
* Pyje atmosféricky tlak na hladin€ mote 101325 Pa

" Rp2 je relativni molarni koncentrace kysliku v rozsahu 0 az 1

= ) je je hustota motské vody 1028 kg m

= g jenormalni tihové zrychleni 9.80665 m s

Upozornéni: maximalni hloubka (MOD) vypoétena pro skuteény ponor je
zpravidla menSi nez hloubka udavana analyzatorem.

END udéva hloubku, ve které je narkoticky uclinek smeési na potapéce shodny s
narkotickym u¢inkem vzduchu. Udava se v procentech hloubky ponoru se vzduchem,
tedy naptiklad END 45 % znamena, ze v hloubce 100 metri s analyzovanou smési bude
potape¢ pocitovat narkotické ucinky stejné, jako kdyby se potapél do 45 metr se
vzduchem. Pro vypocet END existuje fada rtznych vzorci, které déavaji odlisSné
vysledky. Udaj ukazovany analyzatorem pouziva pouze jeden z nich a slouzi pouze pro
orientaci. Pro skute¢ny ponor musite vypocitat END na zéklad¢ dat konkrétniho ponoru
a vami vyzkousenych a preferovanych vzorct.

Pro vypocet je pouZit vzorec
END =100 — 77 Ry

kde Ry, je relativni molarni koncentrace helia v rozsahu 0 az 1

Vzorec vychazi z poméri
= relativni narkoticky potencial dusiku = 1
= relativni narkoticky potencial kysliku = 1
= relativni narkoticky potencial helia = 0.23

Upozornéni: ekvivalentni narkoticka hloubka (END) udavana kalkuliatorem je
pouze orientacni a lisi se od hodnot END vypo¢tenych jinymi metodikami.

Upozornéni: pro stanoveni hodnot END a MOD vZdy pouZivejte postupy a vzorce,
které jste se naudili ve specializovanych kurzech potipéni se smésemi. Hodnoty
udavané analyzatorem jsou pouze orienta¢ni a nestaci pro spravné naplanovani
ponoru.

4.2 Kalibrace kyslikového senzoru

Kyslikovy senzor méni s Casem své vlastnosti a je nutné jej kalibrovat. Kalibraci
doporucujeme provadét alesponi jednou meési¢né. Kalibrace je nutnd vzdy pii zméné
nadmoftské vysky. Pokud pozadujete co nejpiesnéjsi vysledky, kalibrujte ¢idlo ptred
kazdym métenim.

Kalibrace ¢idla se provadi jedno- az tfibodova. Pfi jednobodové kalibraci se ¢idlem

zm¢éti obsah kysliku ve vzduchu, ktery je znamy a konstantni (20.95 %). Kalibra¢ni
konstanta ¢idla se nastavi tak, aby pfistroj ukazoval (po zaokrouhleni) 21.0 %.
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Pti dvoubodové kalibraci se postupuje jako pfi jednobodové kalibraci, ale pouziji se dva
kalibra¢ni plyny — Cisty kyslik a vzduch. Dvoubodova kalibrace je pracnéjsi, vyzaduje
pouziti kysliku, ale dava presnéjsi vysledky pti méfeni.

Ttibodova kalibrace se doporucuje pouzit pro méteni hypoxickych smési obsahujicich
méné nez asi 15 % kysliku. Jako tfeti plyn pro kalibraci ma byt v tomto ptipadé pouZita
presna kalibraéni smés s obsahem kysliku blizkym pfipravované smési. Pro méfeni
velmi nizkého obsah kysliku lze tuto kalibraéni smés nahradit plynem s nulovym
obsahem kysliku, tedy ¢istym heliem piipadné argonem.

=

Kalibraci kyslikového senzoru spustite stisknutim tlacitka | ca | kdykoliv béhem méteni.

Jako prvni krok kalibrace zvolte mezi jednobodovou (1B), dvoubodovou (2B) nebo
tfibodovou (3B) kalibraci pomoci tlacitek | 4 | a | § | a potvrzenim vyb&ru tlaitkem

-J|.

Poté zvolte obsah kysliku v kalibra¢nich smésich.

Obsah kysliku se nastavuje po desetinach procenta stisknutim tlacitka | 4 | (zvySeni

obsahu) a nebo | { | (snizeni obsahu). Tlacitkem [wooe| miiZete zvolit zda se nastavuje po

desetinach, jednotkéch nebo desitkach procent. Po nastaveni pozadované hodnoty udaj
potvrdite tlacitkem |« |.

Béhem nastavovani obsahu kysliku je mozné pro rychlé nastaveni obvyklych hodnot
pouzit tlacitko | ca |, které nastavi obsah kysliku na 21 % v piipad¢€ prvniho kalibra¢niho

bodu, na 100 % u druhého bodu a 0 % u tietiho bodu.

Po nastaveni a potvrzeni kazdého kalibra¢niho plynu za¢ne probihat kalibrace senzoru.
Na displayi se zobrazuje aktualni kalibra¢ni bod, napéti senzoru v milivoltech a teplota

plynu.

Po ustaleni teploty a napécti (nejdiive vSak po 10 sekundach) se zobrazi ptiznak
STABLE, coz znamend, Zze je mozné provedenou kalibraci potvrdit tlacitkem |«

Pokud se pted stisknutim |<—| naméfené hodnoty zméni, pfiznak STABLE zmizi a

kalibrace probihd dal az do dosazeni dal$i stabilni hodnoty. Pokud je nastavena
vicebodova kalibrace, prob¢hne obdobné i kalibrace podle dalSich plynii.
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5. Dalsi funkce

5.1 Hlidani kontinualniho pinéni

Volbou Menu/Continual analysis se zapne funkce hlidani kontinudlniho plnéni. V
tomto rezimu lze nastavit dolni a horni mez obsahu kysliku a helia. Analyzator pritbézné
méti koncentraci téchto slozek a pti piekroceni nastavenych mezi zacne pipat. Tento
rezim se uplatni pii pouziti analyzatoru jako bezpecnostniho prvku pii kontinualnim
plnéni nitroxu, kdy by pfi poruse michaciho zafizeni mohlo dojit k narustu koncentrace
kysliku ktera by zptsobila pozar ¢i explozi kompresoru.

V rezimu hliddni kontinudlniho plnéni lze po stisknuti tlacitka |weno| nastavit mezni

hodnoty vSech métenych veli¢in.

5.2 Vypocet michani plynt

Volbou Menu/Gas mix solver se zapne funkce kalkulatoru pro michani plynt.
Kalkulator spoc€itd postup namichani pozadované smési az ze tii plyni. Umi zahrnout i
zbytek smési v plnéné lahvi. Plyny jsou zobrazeny na displayi v potradi zbytek,
pfidavana smés 1 — 3, pozadovana smés. U kazdé smési je uvedeno sloZeni, objem
lahve (uvadi se skute¢ny, "vodni" objem lahve) a tlak plynu v lahvi. Pokud neni objem
plynu omezen (napiiklad pokud je dodavan kompresorem pii stale stejném tlaku),
zadejte jako objem lahve nulu. SloZzeni smési muzete zadat bud’ manualné (po stisknuti
tlacitka | ca |) nebo pfepnout do rezimu méfeni tlacitkem |<| a konkrétni smés piimo

=

zm¢étit. Po dosazeni idaji spust'te vypocet volbou Menu/Solve (protoze je to prvni
polozka menu, staci dvoji stisknouti tlacitka fuew|). Vypocet miiZze probihat az jednu

minutu. Po ukonceni se zobrazi vysledky v jednom ze tif moznych tvarli, mezi kterymi
muzete prepinat tlacitkem |wooe| (viz ptiklad).

5.2.1 Priklad

Ve "dvojceti" o objemu 2x12 litri (celkovy objem 24 L) mate zbytek vzduchu pod
tlakem 120 barti. PoZzadovana smés je trimix 18/40 ktery chcete mit pod tlakem 200
barG. K dispozici mate padesatilitrové distribuni lahve s kyslikem a heliem a
kompresor na 330 bard. Zadejte

A: Air 241, 120
1: He 50L 200
2: 02 50L 200
3: Air 300
D: 18.0/40.0 24L 200

a spust’te vypocet. Po ukonceni vypoctu se zobrazi:
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Disch. to 79.5 bar

He to 159.5 bar
02 to 173.2 bar
Air to 200.0 bar

coz znamena odpustit dvojce na tlak 79.5 bard, ptidat He az bude dosaZeno tlaku 159.5,
pridat kyslik do 173 barti a do 200 barti doplnit vzduchem. Po stisknuti fuoce| se zobrazi

stejny vysledek, ale vycisleny jako rozdil tlaki:

Disch. -40.5 bar
Add 80.0 bar He
Add 13.7 bar 02
Add 26.8 bar Air

neboli snizit tlak o0 40.5, zvysit tlak o 90 bart pfidanim helia, pfidat 13.7 barti kysliku a
26.68 bart vzduchu. Posledni rezim je podobny, ale protoze je uréen pro gravimetrické
plnéni (s pouzitim pfesnych vah), mnozstvi plynu je uvedeno v kilogramech:

Disch. -1.2382 kg
Add 0.3392 kg He
Add 0.4669 kg 02
Add 0.8230 kg Air

Povsimnéte si, ze kalkuldtor pocitd i s poklesem tlaku v zasobnich lahvich, proto se
nesnazi doporucit doplnéni kysliku na 200 barti (coz by vzhledem k omezené zasobé
kysliku nebylo mozné), ale necha odpustit vzduch a kyslik doplituje pouze do redlnych
173.2 barl a poté zase zbytek vzduchu doplni z kompresoru. Zaroven ale kalkulator
maximalné Setfi smés kterd je jiz v lahvi, proto ji nenecha vypustit celou ale pouze
nezbytné nutnou Cast.

5.3 Simulace michani plynu

Volbou Menu/Gas mix simulator se zapne funkce simuldtoru michdni plyni.
Simulator vypocita slozeni smési namichané az ze Ctyt plynti. U kazdé smési je uvedeno
slozeni a mnozstvi pfidaného plynu vyjadiené v jednotkéach tlaku. SloZeni smési mtizete
zadat bud’ manudlné¢ (po stisknuti tlacitka |ca |) nebo pfepnout do rezimu méfeni

=

tlaCitkem |<=| a konkrétni smés piimo zméfit. Vypocet vysledné smési probiha

prabézné a na poslednim fadku se zobrazuje sloZeni smési.

5.4 Méreni napéti

K analyzatoru je mozné pouzit ptidavné méfici kabely pro méteni elektrického napéti.
Po zasunuti konektoru oznacené¢ho "V" se analyzitor automaticky pfepne do rezimu
jednoduchého voltmetru pro nizké napéti. Voltmetr je urcen jako pomtcka pro opravy
potapécského vybaveni provadéné v terénu (kontrola potapécskych svitilen,
akumulatori, baterii apod.). Maximalni pfipustné stejnosmérné napéti je 40 V
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(libovolné polarity) nebo 28 V stiidavych se sinusovym pribe¢hem. U stiidavého napéti
se méfi efektivni hodnota (RMS).

Upozornéni: Voltmetr nesmi byt v Zaidném pripadé pripojen na sit’ nebo zarizeni
spojené se siti!

Upozornéni: Pri pripojeni voltmetru na sitové napéti dojde ke zniCeni analyzatoru
a/nebo k trazu ¢i usmrceni osob elektrickym proudem!

5.5 Méreni odporu

K analyzatoru je mozné pouzit ptidavné meéfici kabely pro méfeni odporu. Po zasunuti
konektoru oznaceného "Q" se analyzator automaticky ptepne do rezimu jednoduchého
ohmmetru. Ohmmetr je urCen jako pomicka pro opravy potapécského vybaveni
provadéné v terénu (kontrola zarovek, kabelli apod.). Méfici rozsah je 0 — 1000 Q.
Tlacitkem [woce| je mozné ohmmetr piepnout do rezimu akustické signalizace odporu

mensiho nez 200 Q (prozvanécka).

Upozornéni: Ohmmetr nesmi byt v Zadném pripadé pripojen na sit’ nebo zarizeni
spojené se siti!

Upozornéni: Pri pripojeni ohmmetru na sitové napéti dojde ke zniceni
analyzatoru a/nebo k urazu ¢i usmrceni osob elektrickym proudem!

6. Zvlastni prislusenstvi

6.1 Méreni tlaku
K analyzatoru miize byt piipojen tlakovy senzor.

Po pfipojeni tlakového senzoru se v zékladnim formatu zobrazeni ukazuje méteny tlak
v rozsahu 0 — 400 bard.

Tlacitkem |wooe| je mozné zvolit tfeti format zobrazeni, ve kterém se zobrazuje skutecny

a relativni tlak. V tomto formatu lze tlacitkem | ca | relativni tlak vynulovat a méfit tak

naptiklad ptirustek tlaku v lahvi.
Zm¢eteny tlak se dale zobrazi pod absolutnim tvarem vysledkli vypoc¢tu michani plyna

(viz 5.2). Tlak se méfi priubézn€, aby bylo mozné podle zobrazené¢ho postupu piimo
plnit lahev.
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Mg¢feni tlaku se vyuzije i ve funkcich vypoctu michani plynd a simulace michéani plynt
pii piimém méfeni plynu.

6.2 Havarijni odpojeni plnici stanice

K analyzatoru je mozné pfipojit kabel pro odpojeni zafizeni pro kontinualni plnéni
nitroxu nebo trimixu. Po pfipojeni kabelu se analyzator automaticky piepne do rezimu
hlidani kontinualniho plnéni (viz 5.1). Na poslednim fadku displaye se zobrazi aktudlni
stav reléovych vystupi ve tvaru Re:123. Pfi vypnuti né¢které¢ho relé¢ je jeho cislo
nahrazeno pomlckou, napiiklad Re : —23.

Standardné¢ se méti obsah O, a He. Méfeni je mozné rozsifit o tlakovy senzor, naptiklad
pro méteni tlaku na vystupu kompresoru, a externi ¢idlo teploty v rozsahu =55 —
125 °C.

Pti prekroceni nékteré ze sledovanych hodnot se ihned vypne relé 1. Pokud se hodnota
nevrati do povolenych mezi béhem 30 sekund, vypne se i relé 2. Stejné se postupuje i

pii vybiti baterie analyzatoru.

Pfi vypnuti analyzatoru se vSechna relé¢ vypnou ihned.

Ptednastavenou prodlevu i mezni hodnoty mlizete po stisknutit tlacitka fvenv| zménit.

Kabel se doporucuje zapojit tak, aby relé 1 spinalo signalizaci a relé 2 odpojilo plnici
stanici. Maximalni zatizeni kontaktli relé je 24V / 500mA. Relé proto v zadném piipadé
nesmi byt pouZzito pfimo pro vypinadni kompresoru ale pouze pro spinani ovladacich
obvodu (naptiklad vykonovych relé).

Upozornéni: Zapojeni vykonovych obvodi a obvodi spojenych se sitovym
napétim musi byt provedeno odborné a v souladu s platnymi bezpec¢nostnimi
normami, piedpisy a zakony.

Upozornéni: Pri nespravném zapojeni vykonovych obvodii a obvodii spojenych se
sitovym napétim dojde ke zniCeni analyzatoru a/mebo k urazu ¢i usmrceni osob
elektrickym proudem!
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7. Udrzba

7.1 Vyména baterie

V pfistroji je pouzita alkalickéd devitivoltova baterie typu 6F22. Je umisténa pod krytem
na spodni stran¢ analyzatoru. Pro nahradu pouzivejte pouze alkalické baterie. Pro
demontéz krytu je potieba Sroubovak Phillips ¢. 1.

7.2 Vyména kyslikového senzoru

Kyslikovy senzor md omezenou zivotnost. Analyzdtor automaticky kontroluje stav
senzoru a na konci jeho zivotnosti zobrazi po zapnuti piistroje hlaSeni "Oxygen sensor
expired". V takovém pfipad¢ je nutné senzor co nejdiive vyménit, protoZe presnost
méteni koncentrace kysliku jiz neni zarucena.

Pokud si nejte jisti, Ze vyménu cidla provedete spravné, svérte tento ikon Vasemu
dodavateli, prodejci nebo servisu.

Pro vyménu ¢idla napied odsSroubujte kryt baterie, pak vySroubujte tfi Srouby, které drzi
kryt pfistroje. Kryt opatné¢ nadzvednéte, vytdhnéte konektor z kyslikového cidla a
vyjméte €idlo i s ptipojenym hlinikovym pifivodnim blokem.
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Upozornéni: kryt je s pristrojem spojen nékolika kabely. PFi vyméné cidla
postupujte opatrné, abyste kabely nadmérné neniamahali tahem nebo je
neprerusili. Kabely musi ziistat béhem vymény prohnuté vlastni vahou a
pruznosti, jejich aplné napnuti priliSnym oddalenim krytu neni pripustné.

Vysroubujte staré ¢idlo a zasroubujte nové tak, aby o-krouzek na ¢idle té¢sné dosedl na
piivodni blok. Cidlo neutahujte pfili$ siln¢, mohl by se utrhnout zavit.

Opatmé nadzvednout kryt

Vyjmout €idlo

Vytahnout konektor
_ Pozor na dalsi kabely

Piivodni blok i s ¢idlem usad’te do dolni poloviny oteviené¢ho piistroje. Cepy bloku
musi lehce zapadnout do dér v téle piistroje. Behem osazovani bloku kontrolujte, zda
nevypadly dva o-krouzky nasazené na Cepy. V pfipad¢ potieby pouzijte ndhradni o-
krouzky ptilozené k analyzatoru.

Pro vyménu ¢idla je potieba Sroubovak Phillips €. 1 a inbusovy kli¢ 2.5 mm.

Po vyméné ¢idla je nezbytné provést kalibraci.

7.3 Sefizeni prutoku

Pritok plynu omezovadem pritoku zpravidla vyhovuje pro Siroké rozmezi vstupnich
tlakti. Pokud budete pravideln¢ analyzovat plyn pod nizkym tlakem, mize byt priatok
pfiliS nizky a tim paddem ustileni naméfenné hodnoty pomalé. V takovém ptipadé lze
prutok sefidit na vyS$si hodnotu.

Omezovac prutoku pfipojite na lahev, oteviete ventil a pomoci inbusového klice 2 mm
sefidite pritok plynu na potfebnou hodnotu. Rozmezi sefizeni je pomérné malé,
maximalné 7 otacky. Nepovolujte sefizovaci Sroub vic, mohl by se uvolnit a byt tlakem
plynu vyfouknut.
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Snizeni pratoku

= \ Omezovac pratoku
Y
Zvyseni pritoku Kli¢ imbus 2 mm

Pritok spravné setizeného omezovace je 0.4 litru/min. Sefizeni lze orientacné ovéfit
piipojenim piipojovaci hadicky na omezovac¢ a ponoienim druhého konce do sklenice
s vodou. Pfi spravném sefizeni unikd zkonce hadi¢ky nepfetrzity proud drobnych
bublin. Hadicku po zkousce vysuste aby se do analyzatoru nedostala voda.

Pokud si nejte jisti, Ze sefizeni provedete spravné, svéite tento ukon VaSemu
dodavateli, prodejci nebo servisu.

Pro setizeni je potfeba inbusovy kli¢ 2 mm.

7.4 Demontaz pristroje

Z analyzéatoru sami nevyjimejte desku plosnych spojl. Zpétné umisténi desky vyzaduje
specialni postup a pfistroje pro kalibraci.

8. Pripojeni k pocita€i
Analyzator je mozné piipojit kabelem USB k pocitaci.

Naméifené hodnoty se piedavaji do PC prostiednictvim virtualniho sériového portu.
Pokud nemate instalovan vhodny driver pro virtudlni sériovy port na USB, pouZzijte
voln¢ dostupny driver od vyrobce ¢ipu USB pouzitého v analyzatoru. Tento driver lze
stahnout z Internetu ze stranky http://www.ftdichip.com/Drivers/VCP.htm. Konkrétni
driver vyberte z kategorie VCP (virtual comm port) podle pouzitého pocitace a
operacniho systému a nainstalujte podle pokynt ptiloZzenych k driveru.

V analyzatoru musi byt odesilani dat zapnuto volbou Menu/Preferences/Send Data to
USB = On.
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Pro ptijem dat Ize pouzit libovolny terminalovy program, naptiklad v ptipadé Microsoft
Windows posta¢i program HyperTerminal, ktery je soucasti zakladni instalace
Windows.

Naméifené hodnoty se predavaji v textovém tvaru. Analyzator vysle kazdou sekundu
data ve tvaru

He xxx.x Oy yyy.y m

kde xxx.x je obsah helia v procentech,

kde yyy.y je obsah kysliku v procentech,

E je ASCII znak konec fadky (dekadicky 13, hexadecimalné 0D),
je ASCII znak novy tadek (dekadicky 10, hexadecimalné 0A).

Pokud dojde pti méteni k chybé, chybny udaj je nahrazen hvézdickami ve tvaru *** *

9. Zavady a jejich odstranéni

Po zapnuti analyzatoru se provede automaticky test, ktery mulze zjistit nékterou z
nasledujicich chyb. VSechna chybova hlaSeni se daji potvrdit tlacitkem |«u| a pfistroj

bude pokraovat v praci, v nékterych pfipadech v omezeném rezimu. Vyjimkou je
hlaseni Overvoltage (viz nize), které se mtize zobrazit kdykoliv.

9.1 Chybova hlaseni
Error 1 Helium sensor doesn't work correctly
Zavada v elektronické nebo mechanické ¢asti detektoru helia. Pristroj lze nouzové
naddle pouzivat pro méteni koncentrace kysliku. Analyzator je nutné nechat opravit,
aby mohl méfit helium.
Error 2 Oxygen sensor damaged or missing
Kyslikové ¢idlo je demontované, odpojené nebo znicené. Méteni koncentrace kysliku
bude nespravné. Nouzové lze ¢idlo vypojit (Menu/O; cell used = Off), koncentraci
kysliku zméfit jinym piistrojem a zadat ji jako konstantu ru¢né¢ (Menu/O; substitute =
<i>n</i>). V nouzovém reZimu nejde piepnout typ zobrazeni naméfenych hodnot ani
provést kalibraci kyslikového ¢idla.
Warning Oxygen sensor switched off

Toto hlaseni se zobrazi vzdy pokud je vypojené ¢idlo O,.

Error 3 Oxygen sensor expired
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Kyslikové ¢idlo je staré a na vystupu dava pfili§ nizké napéti. Méteni bude nepiesné (u
udaje o koncentraci O, je uvedeno varovani "Incorrect") a nékteré reZimy méteni
nebude mozné spustit. Cidlo je nutné co nejdiive vymeénit za doporuceny typ.

K této zavad¢ mize dojit také pokud je pristroj v okamziku zapnuti naplnén hypoxickou
smési (smeési s malym obsahem kysliku), naptiklad tésn& po pfedchozim méteni nebo
pokud je méfend hypoxickd smés pusténa jesté pred zapnutim analyzatoru. V takovém
ptipad¢ pfistroj na chvili vypnéte, ptipadné jej pfed zapnutim pfipojte na zdroj vzduchu.
Do vstupu ani vyfuku plynu nefoukejte tisty, mohlo by dojit ke kondenzaci par uvnitt
pfistroje.

Error 4 Device is too cold

Analyzéator ma pfili§ nizkou teplotu, méfeni mlze byt neptesné. Nechte analyzator v
teplé mistnosti ohiat nad bod mrazu. Neohtivejte jej horkovzdusnou pistoli, vysousecem
vlast, v troub¢ ani jinym podobnym zpiisobem.

Error 5 Device is too warm

Analyzéator ma pfili§ vysokou teplotu (napiiklad pokud byl poloZen na slunci nebo ve
sluncem rozpaleném aut¢), méfeni mize byt nepiesné. Ochlad’te analyzator pod 40
stupnil Celsia.

Warning Battery low

Baterie je téméf vybitd, bude nutné ji vyménit nebo analyzator provozovat z externiho
sitového napajece.

Error 6 External power overvoltage
Prekroceni povoleného napéti externiho napéjeni. Mlize k nému dojit prepétim v siti
nebo pouZzitim nespravného adaptéru, ptipadné jeho zdvadou. Analyzator se po vypsani

tohoto hlaseni ihned sdm vypne, aby nedoslo k piehtati obvodi stabilizatoru napéti. Po
odstranéni zadvady na adaptéru nebo pfi pouZiti baterie miiZzete analyzator opét zapnout.

9.2 Chybné chovani pristroje
Nezobrazuje se obsah helia
Sonda méfi rychlost helia v obou smérech. Pokud se tyto udaje rozchézeji, méteni se
povazuje za chybné a obsah helia se nezobrazi. K této situaci mize dojit pokud méteny
plyn proudi sondou piili§ rychle (niz§i rychlosti proudéni jsou vypoctem
kompenzovany) nebo pii zna¢ném okolnim hluku (napiiklad v t€sné blizkosti béZiciho
kompresoru nebo spalovaciho motoru).

Snizte rychlost proudéni plynu (sefizeni omezovace viz 7.3), vzdalte se od zdroje hluku.

Pristroj ukazuje méné nez 0 % nebo vice nez 100 % helia ve smési
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Zobrazovand hodnota vychazi pfimo z naméfené a vypoctené hodnoty a neni nijak
skryté upravovana. Moznéa chyba méfeni je symetrické a naptiklad pii méfeni smési bez
obsahu helia mtize ukazovat 0.2 % nebo —0.2 % helia. Obdobné¢ pti méteni Cistého helia
muze ukazat napiiklad 99.8 % nebo 100.2 %. Pokud je odchylka v toleranci méfeni,
neni tento jev na zavadu.

Pristroj ukazuje méné nez 0 % nebo vice nez 100 % Kkysliku ve smési

Zobrazovand hodnota vychazi pfimo z naméfené a vypoctené hodnoty a neni nijak
skryté upravovéana. Mozna chyba méfeni je symetrické a naptiklad pii méfeni smési bez
obsahu kysliku mtize ukazovat 0.5 % nebo —0.5 % kysliku. Obdobné¢ pti méteni Cistého
kysliku mliZze ukéazat naptiklad 99.5 % nebo 100.5 %. Pokud je odchylka v toleranci
méfeni, neni tento jev na zavadu. Pii vétsi odchylce kyslikové ¢idlo zkalibrujte a pokud
problém pietrvava, vyméiite je;j.
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10. Technické udaje

Rozmér analyzatoru: 82 x 200 x 37 mm
Hmotnost analyzétoru: 720 g

Rozsah méfeni koncentrace kysliku: 0 az 100 %
Rozsah méfeni koncentrace helia: 0 az 100 %
Teplota pii méteni: 0 az +40 °C

Tlak smési: shodny s tlakem prostfedi, v rozsahu 70 — 110 kPa, coz odpovida
nadmoiské vysce v rozsahu 0 az 3000 m standardni atmosféry.

Jmenovity prutok plynu: 0,5 L/min

Zékladna méteni rychlosti zvuku: 800 mm

Frekvence méticiho impulsu: 2 kHz

Kyslikovy senzor: Teledyne R-17D, nebo kompatibilni.
Napdjeni: alkalicka baterie 9 V typ 6F22 nebo adaptér 12 V =
Maximalni zatiZzeni kontaktt relé: 24V / 500mA.

Pfipojovaci rozmér omezovace prutoku: standardné pro ventil "DIN" (EN 144-2) pro
200/300 bart (zavit G 5/8). Na vyzadani nebo jako zvlastni vybava jsou k dispozici
omezovace prutoku s pfipojenim na vSechny normalizované ¢i obvyklé ventily.

Display 5 x 21 znakl

Konektor USB pro pfipojeni k pocitaci

Napajeci konektor,12 VV
(5,5 mm, minus uprostfed)

Vyfuk smési Konektor pro pfipojeni

pridavnych zafizeni

Vstup analyzované smési
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