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0. Introduction
The AlphaGUARD is the center piece of a compact portable measuring system for the continuous
determination of the radon- and radon progeny concentration in air as well as selected climatic
parameters. Depending on the model and respective configuration AlphaGUARD allows differentiating
measurements of radon and thoron and recording simultaneously the radon progeny concentration as well
as the gamma dose rate. The results of the measurement operation which is controlled by real-time clock
are stored in a ring-memory (first-in, first-out), so that with continuous measuring operation always the
last 3400 data sets are available and can be downloaded on a PC via RS-232 interface (with the model
PQ2000 PRO 4800 and with PQ2000 PRO RnTn 4100 data sets are stored respectively).
The AlphaGUARD can be operated mains-independently as well as by mains power supply. The inbuilt
rechargeable battery allows mains independent operation for 10 to 15 days.
The AlphaGUARD uses the proven principle of the pulse ionization chamber (alpha spectroscopy).
AlphaGUARD impresses by its high detection efficiency for radon, fast response to concentration gradients
as well as maintenance-free long-term operation. Also in extreme air humidity AlphaGUARD delivers
reliable measuring values and is insensitive to both vibrations and shock.
The radon progeny measuring head AlphaPM is a professional sensor front end for the recording of the
airborne radon progeny concentration. The handy sensor unit is applicable for long-term measurements
(building examinations) screening measurements or also in personal dosimetry.
For routine graphical work up, evaluation, archiving and presentation of the measured data DataEXPERT
is offered as a comfortable, user-friendly WINDOWS-compatible (XP, Vista, 7) PC software package with
integrated database.
The AlphaGUARD Monitoring System can be completed by further external sensors for the continuous
registration of ambient parameters, for example differential pressure and temperature.
With AlphaPUMP, AquaKIT and the Soil Gas Probe a suitable equipment for professional
measurement of radon in water samples and soil gas is available.

For measuring the radon emanation from materials (e.g. building material, rock samples …) as well as for
calibrating AlphaGUARD monitors and other radon measuring instruments or detectors gas proof
Emanation and Calibration Containers and suitable accessories for calibration works (reference standards,
charcoal filter) are available.

Saphymo GmbH
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1. Safety instructions
AlphaGUARD complies with the relevant EN/IEC norms with regard to safety requirements and
electromagnetic compatibility (declaration of conformity on request).

Standard versions of AlphaGUARD do not dispose of explosion protection and hence cannot be operated in
hazardous areas without special precautions. We will gladly advice you rearding suitable provisions.
Use the AlphaGUARD only within the specified operation range (see page 43 and 44). Running the
monitor outside the operation range can lead to erroneous measuring results up to damaging the device.
Whenever the AlphaGUARD has to be operated under dusty/dirty conditions the monitor should be
protected by the Tyvek bag which is included in delivery (also see chapter 10.1, page 37).

4
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2. Range of products
AlphaGUARD is manufactured in different versions (→ models/types). The available models are optimized
for specified measurement applications and are therefore different in configuration in view of hard- and
firmware.
Though all models are based on the same detector, according to the spectrum of provided applications
they feature mechanical adaptations and use optimized evaluating algorithms for the respective operation
modes.
Following AlphaGUARD models are available:

Model / Type

P30, P2000

PQ2000

PQ2000 PRO

PQ2000 PRO RnTn

P30-F, P2000-F

(spezial version)

General characteristics
-

Diffusion operation only

-

Measuring range: 30 kBq/m³ respectively 2 MBq/m³

-

Diffusion and active operation
(not in closed circuit)

-

Measuring range: 2 MBq/m³

-

Trend-Analyzer Mode

-

Diffusion and flow operation
(also in closed circuit)

-

Measuring range: 2 MBq/m³

-

Connection of additional sensors possible

-

Simultaneous discrimination of radon and thoron

-

Diffusion and flow operation
(also in closed circuit)

-

Measuring range: 2 MBq/m³

-

Connection of additional sensors possible

-

Flow operation only
(also in closed circuit)

-

Measuring range: 30 kBq/m³ respectively 2 MBq/m³

A detailed comparison of all functions and characteristics of the available models can be found in the
appendix.

Saphymo GmbH
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3. Radon detector
In standard operating mode the measuring gas gets by diffusion through a large-surface glass fiber filter
into the ionization chamber. i.e. through the glass fiber filter only the gaseous Radon-222 may pass, while
the radon progeny products are prevented to enter the ionization chamber. At the same time the filter
protects the interior of the chamber from contamination by dusty particles.
Alternatively to the above mentioned diffusion mode with the AlphaGUARD types PQ 2000, PQ 2000PRO
and PQ2000 PRO RnTn an active, i.e. pump-supported gas flushing of the ionization chamber can be
enforced. Here, the entrance of the gas is effected via the active or flow-through adapter of the
AlphaGUARD. The flow models (P30-F and P2000-F) exclusively allow flow operation and hence do not
dispose of the diffusion mode.

3.1.

Ionization Chamber

The cylindric ionization chamber of the AlphaGUARD has an active volume of 0,56 L. Its metallic interior
has a potential of +750 V when the instrument is turned on. Along the longitudinal axis the stiff centre
electrode is located which lies on a potential of 0 V. The center electrode is connected with the signal
input of the highly sensitive preamplifier unit. The worked up measuring signals of the preamplifier unit
are transmitted to an electronic network for further digital processing.

Figure 1: AhaGUARD ionization chamber (schematic)

3.2.

Digital Signal Processing

For digital signal processing (Digital Signal Processing - DSP) there are three independent signal
processing channels. To each channel belongs a specific analog-digital converter. This network concept
allows analyzing the entering preamplifier signals simultaneously according to three different feature
complexes.
Channel 1 is the spectrometric channel of the AlphaGUARD. Here, there is not only a signal
characterization according to the pulse depth, but also a classification according to the pulse form. The
result of this pulse analysis is a three-dimensional spectra. Along the X-axis there is a classification of the
pulse depth, e.g. of the adjacent alpha energy. By the Y-coordinate the number of pulses per unit of time
is described. The Z-coordinate stands for the classes of pulse forms.

6
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Figure 2: Block diagram of digital signal processing

Because of this complex pulse characterization a highly effective differentiation between real alpha events
and different interference effects is possible (for example: microphonic phenomena).
Signal processing via channel 2 is only effected with higher radon concentrations. The dimensioning of the
used band pass filter grants that the amplitude of the signal noise level is with high pulse densities direct
proportional to the square root of the total ionization stream.
By determined use of this relation the current measurement in the picoampere range can be done with
extremely high precision. Simultaneously by this a regularly appearing source of errors is eliminated, the
drift of the preamplifier offset, which results of the temperature sensitive FET-structure of the
preamplifier.

Channel 3 stands for a ”classic” direct current measurement. Its use is bound to the appearance of
extremely high radon concentrations. Moreover it is a guarantee for a high fold back tightness of the
measuring system.
On the basis of these three signal characteristics six different analyzing algorithms are processed. Finally,
via an optimized density procedure the real radon concentration is determined of them. By this any of the
displayed radon values of AlphaGUARD is the final result of ca. 50.000.000 arithmetic operations. Only by
use of latest semiconductor generation it is possible to keep the energy consumption of the AlphaGUARD
down do the low level of 3 mA when handling such heaps of figures.

Saphymo GmbH
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4. Instrument housing
All measuring technique and electronic components of the AlphaGUARD are housed in a sturdy aluminum
body. The instrument housing consists of an aluminum extrusion (hollow section) of rectangular cross
section. The dimensions are:

- Housing:
Length:

175 mm

Width:

315 mm

Height:

120 mm

- Housing, including handle:
Length:

230 mm

Width:

340 mm

Height:

120 mm

On the front of the instrument housing are (on the right hand side) the measurement display (LCD) and
(on the left hand side) the operational indicator lamp (LED).

Figure 3: AlphaGUARD - front side (schematic)

On the back of the instrument body is a plastic screw cap. Behind this closing element is with
AlphaGUARD PQ 2000, AlphaGUARD PQ 2000PRO and with the F models the active adapter for oncethrough flush of the ionization chamber.

8
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Figure 4: AlphaGUARD - rear (schematic)

On the underside are located the rows of ventilation slots resp. a circular pattern (devices from serial
number EF0700 and upwards).

Figure 5: AlphaGUARD – bottom side (schematic)
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The left side panel holds the handle and the electrical connections for AlphaGUARD.

Figure 6: AlphaGUARD – handle side (schematic)

The ergonomically designed instrument handle may be rotated through 360° and in this way orientated in
six independent positions.

Figure 7: Standard variations of the handle position of AlphaGUARD
The right side panel contains the protective grid of the radon entry window and the row of user keys for
operation of AlphaGUARD.
10
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Figure 8: AlphaGUARD – operation side (schematic)

Note:

Between the filter surface of the radon entry window and its protective grid is a (technically
necessary) air gap open to all sides. This means that covering the protective grid does not
make the radon entry window of the measurement chamber gastight.

The AlphaGUARD model of the type PQ 2000PRO (RnTn) is equipped with a special side part. The form of
this side part in connection with a flow-through adapter creates the mechanical requirements for a fast
and uncomplicated change between diffusion mode and flow mode.

Saphymo GmbH
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5. Functional Elements
The AlphaGUARD has the following functional elements:
- Multifunctional display
- Operational indicator lamp
- Electrical connections
- User keys
- Active adapter (PQ 2000, PQ2000PRO, PQ2000 PRO RnTn , F-types)
- Flow-through adapter (PQ2000PRO, PQ2000 PRO RnTn )

5.1.

Multifunctional Display

When AlphaGUARD is in operation the 2 line x 20 character alphanumeric measurement display shows the
current measurement values and, if appropriate, status comment.
The measured radon concentration is shown in the upper line in Bq/m³. With all P-types the radon value is
followed by the appropriate statistical error bar. The lower line shows the air temperature in °C, the
relative humidity in %rH and the barometric pressure hPa; these are measured simultaneously with the
radon level.
All measurement values are updated according to the preset measuring cycle. An exception is the 60
minute measuring cycle. With this cycle the measurement display is updated every 10 minutes, while –
controlled by the internal clock – every hour on the hour a set of measurement values is stored. Such 1
hour value is calculated for each measuring parameter by averaging the latest six 10 minutes cycles.
A further exception is the TREND MODE of the AlphaGUARD PQ 2000. Here the average is updated every
five minutes on the measurement display. Multiparameter data (temperature, relative humidity and
barometric pressure) are not available and no data is stored when operating in TREND MODE.
During the first minutes after starting a new measurement process (experiment) the measurement display
passes through two special modes.
Immediately after switching on the AlphaGUARD or after changing defined settings (clock, measuring
cycle, calibration parameters, alarm threshold or reset) causing always a (re-) initialization of the device,
the display shows the manufacturer’s name (“Saphymo”, resp. “Genitron Instruments” with former
firmware versions) and the exact model type of the instrument. This information is superseded after 20
seconds by the system time, the preset length of the data storage cycle, the current number of the data
series and the remaining time until the first measurement values are received.
Note:

After (re-) initialization the models P30, P2000 und PQ2000 show the status message
„Status00“ instead of the name of the manufacturer’s name if the total exposition has
exceeded the threshold of 40 MBq/m³-hours.

By activating the MENU-key selected status information can be shown. The information can be seen for
approximately 8 s. Afterwards the display automatically returns to the standard measuring value display.
The display of the current measuring values can be suppressed. By using DataEXPERT software a
respective parameterization of the AlphaGUARD can be effected. With suppressed measurement value
display the LCD only shows the general status information "*** Acquisition ***".

12
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5.2.

Operational Indicator Lamp

The appearance and color of the operational indicator lamp signifies the current operating condition of the
AlphaGUARD as follows:

LED status

Operating condition

Flashing green light

Measurement in progress,
powered from internal storage,
> 75 hours operation remaining

Flashing red light

Measurement in progress,
powered from internal storage,
< 75 hours operation remaining

Green light

Measurement in progress,
powered from external 12 V supply,
> 9 days operation remaining

Red light

Measurement in progress
accu is charged,
powered from external 12 V supply,
< 9 days operation remaining

AlphaGUARD not operational

off

accu is charged when the mains-/power
supply is connected
Recharging the internal battery lasts a maximum of 16 h. AlphaGUARD operates above an internal load
current threshold which ensures that the battery cannot be overcharged.
The power supply delivered allows for permanent mains-operation of AlphaGUARD.

Note:

Use only an original power supply delivered by Saphymo GmbH. The power supplies
delivered are prepared in a way which makes it impossible to use wrong poles.
Any other device used may lead to a loss of warranty.

Saphymo GmbH
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5.3.

Electrical Connection Block

AlphaGUARD has four different electrical connections, located on the left hand side panel.

Figure 9: AlphaGUARD – electrical connections (schematic)

At the bottom is the low voltage plug socket (printer socket with switch contact,
Ø = 5mm). The mains/battery charger or another 12 V DC supply may be connected here.

Note:

When using voltage supply units which have not been delivered by Saphymo GmbH, always
pay attention to the correct poling of the connected plug:
center contact

=

plus pole

external contact

=

minus pole

Above the voltage supply switch is the RS-232 output, which is implemented via a 9-pin SUB-D connector.
The connector cable delivered with the "DataEXPERT" software package plugs into this output, if
communication between AlphaGUARD and the user’s PC is required.
Above the RS-232 output there are two pins which allow users to gain access to the programmable
threshold switch (relay contact) of the AlphaGUARD.

14
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Figure 10: Connecting scheme for AlphaGUARD threshold switch

Note:

The function of the threshold switch is bound to the AlphaGUARD in mains operation and is
deactivated during battery operation mode.

At the top of the connection points is a 8-pin MINI-DIN connector. This allows connecting other electronic
components according to particular AlphaGUARD model:
-

booster battery (all models)

-

meteorological sensor units, e.g. Multisensor (only with PQ 2000PRO, PQ2000 1 channel only),

-

Radon progeny measuring head AlphaPM (only with PQ 2000PRO)

-

external measuring unit with TTL-output (only with PQ 2000PRO)
- selector switch

Seizure of the MINI-DIN-8S socket (schematic topview):

Pin 1 = TTL COUNT IN
Pin 2 = POWER / TTL GND
Pin 3 = ANALOG GND
Pin 4 = + 6 VDC IN ( booster battery)
Pin 5 = ANALOG IN1
Pin 6 = ANALOG IN2
Pin 7 = CONTROL OUT1 (switch signal Multisensor Unit)
Pin 8 = CONTROL OUT2 (synchronization signal)
Note:

When using the MINI-DIN-8S socket always a correct allocation of the connectors has to be
granted. False seizure or false voltage at the connector pins of the MINI-DIN-8S socket can
cause damage on the AlphaGUARD or the connected electronic unit.

According to user’s choice different external sensor units may be used (PQ2000 and PQ 2000PRO),
provided that it delivers an electric analogue signal of 0 - 2,5 V. The signal from this sensor is taken in a
Saphymo GmbH
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5-sec interval and digitalized with a resolution of 1 byte. In the storage of AlphaGUARD a mean value over
1, 10 resp. 60 minutes is filed.
Typical external additional sensors are besides the Multisensor Unit for recording differential pressure
and temperature or flow rates, for example:
- Anemometer for recording wind/weather speeds
- Micro manometer for determining differential pressure (inside-/outside pressure)
- Thermo hydrometer for measuring ground temperature / -dampness
- Rain gauge for recording periods of precipitation

Moreover the MINI-DIN socket (pin 8) provides a control signal for the synchronization of other devices
with the measuring cycle of the AlphaGUARD. This control signal is triggered each time after finishing a
measuring cycle for 1 ms to "High" (+5 V). During the remaining time of an ongoing measuring cycle the
control signal is "Low" (0 V).

5.4.

User Keypad

The user keypad of the AlphaGUARD consists of four keys:

ON / OFF
MENU
CHANGE
ACCEPT

Figure 11: AlphaGUARD – user keypad
The ON/OFF-key switches AlphaGUARD on or off.
By pressing the MENU key the AlphaGUARD menu is activated. Using this menu allows selected
instrument parameters to be displayed and, if necessary, modified. With each successive press of the key
16
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a new menu point is selected or the menu program quitted. Important parameters may also be modified
with the CHANGE and ACCEPT key.

Note:

The MENU program is automatically quitted if no key is pressed for more than 8 seconds.

The CHANGE key allows the current settings to be altered when the MENU program is activated.
Successive presses of this key show the possible setting alternatives.
By pressing the ACCEPT key the changes selected via the CHANGE key are effected. A beep signifies that
the effected change is accepted and the menu program is quitted automatically. The display shows then
the standard measurement display.

Flow charts showing the structures of LCD menus of types P30, P2000, PQ2000, PQ2000 PRO
respectively PQ2000 PRO RnTn can be find in the appendix.

5.5.

Active Adapter (not with the models P30 or P2000)

On the rear of the instrument there is a transparent screw cap. After turning it out there is a socket for
connecting plastic tubes with inner diameters of 5/32" resp. 4 mm.
Behind the tube socket a cylindrical miniature filter is fitted which prevents radon progenies from entering
the chamber even if the external progeny filter (fine mesh filter) is not mounted. By this entrance path the
ionization chamber of the AlphaGUARD (except from P30 and P2000) can be supplied with the gas (forced
flushing) e.g. by using a gas pump. The design of the gas entry enables flow rates up to 2 L/min.

Figure 12: Forced flushing of the AlphaGUARD measuring chamber via active adapter

Saphymo GmbH

08/2012

17

AlphaGUARD _______________________________________________________________________

Note:

- Operate the active adapter only with a connection in series of the Rn-daughter products
filter (enclosed accessory); otherwise there is acute danger of contamination of the
miniature radon progeny filter.
- During active operation there is an exchange of gas via the measuring chamber’s large
surface glass fiber filter.
- After active operation in the range of >1kBq/m³ the measuring chamber should be flushed
afterwards with air poor in radon in order to minimize deposits of long-lived radon daughter
products on the walls of the measuring chamber.

5.6.

Diffusion Stop (older units of type PQ2000 only)

This description refers to an optional accessory up to S/N EF05xx. The part is not delivered
with new instruments any more. The diffusion stop consists of a special square plastic plate. The
inner side of this plate is provided with a surrounding control device. Into the exterior side a tube socket is
mounted for the connection of tube materials with interior diameters of 5/32" resp. 4 mm.
With this accessory the radon entry window of the AlphaGUARD can be closed, by which the diffusive gas
exchange between ionization chamber and the surroundings of the device is suppressed.
By using this "diffusion stop" it is assured that the air which is continually pressed into the ionization
chamber via the active adapter is not diluted uncontrolled by the surrounding air.
Due to this operation mode the AlphaGUARD PQ2000 can also be bound into closed gas circuits.
To mount the diffusion stop the following modifications have to be effected at the AlphaGUARD PQ 2000:
1.

Take off the plastic cover of the two submerged screws of the right AlphaGUARD side part.

2.

Unwind the two screws of the right AlphaGUARD side part with the enclosed wrench for
socket head cap screws.

3.

Cautiously take off the right side part of the casing and tear off the enclosed flat belt cable of
the side part.

4.

Put the demounted side part onto its external side and unwind the 4 screws of the protective
grid.

5.

Separate the protective grid of the side part and store it safely.

6.

Unwind the 5 screws of the filter pressure frame of the AlphaGUARD and cautiously lift the
filter pressure frame of the detector entrance window of the ionization chamber.
Note:

The glass fiber filter may not be stripped of the ionization chamber or be
damaged. Otherwise there is acute danger of contamination of the ionization
chamber by dust particles. Contaminations of the ionization chamber may lead to
a stop in operation.

7.

Put the diffusion stop on to the ionization chamber in the way that the sealing device is in the
direction of the glass fiber filter.

8.

Fix the diffusion stop with 5 resp. 9 screws to the ionization chamber.

9.

Connect the side part again with the flat belt cable of the AlphaGUARD.
Note:

Check the correct poling of the flat belt cable by a function test, eg. turn
AlphaGUARD ON/OFF.

10. Screw the right AlphaGUARD side part with the enclosed screw for socket head cap screws
and put the plastic covers on again.
In order to have AlphaGUARD PQ2000 operating again in standard diffusion mode all above operations
have to be done in reverse order.
Note:

18
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not recommendable. In such cases when a fast and safe adaptation of the radon monitor
from diffusion mode to flow mode is required, the AlphaGUARD should be equipped with a
flow-through adapter as well as an ‘overdrive’ processor.
- With an AlphaGUARD PQ2000 operating in flow-through mode short-time overshoots or
under swings may appear in the values of the radon concentration at steep gradient
operations. The correct radon concentration is only shown two measuring cycles after
ending the gradient operation. If this restriction is not acceptable for flow operation, the
AlphaGUARD PQ2000 can be equipped with an ‘overdrive’ processor and graded up to an
AlphaGUARD PQ2000 PRO.

5.7.

Flow-through Adapter (PQ2000 PRO and PQ2000 PRO RnTn)

The flow-through adapter is a particular element of construction mounted to the "open side" of the
ionization chamber. With the AlphaGUARD PQ2000 PRO the flow-through adapter replaces the usual filter
pressing frames common with the other AlphaGUARD models. It enables a gas tight shutting off of the
side of the measuring chamber which is otherwise open.
The flow-through adapter consists of two parts. The lower part is firmly fixed to the ionization chamber
and ends in a large format threaded pipe. The upper part of the flow-through adapter is made by a screw
cap with integrated tube nozzle. To the nozzle tubes with interior diameters of ”5/32” resp. 4 mm can be
connected.
To mount the upper part of the flow-through adapter the following steps have to be effected at the
AlphaGUARD PQ2000 PRO:
1.

Unscrew the 4 screws with which the protective grid in front of the radon entry window is fixed to
the AlphaGUARD side part.

2.

Take off the protective grid of the side part.

3.

Screw in the upper part (screw cap with tube nozzle) of the flow-through adapter to the lower
part of the flow-through adapter.
Note:

- The glass fiber filter must not be damaged.
- Make sure that the O-ring in the screw cap fits correctly.
- Tighten the screw cap carefully by hand using the hexagon spanner.

4.

Remount the protective grid again into the side part and fix with 4 screws to the side part.

In order to prepare AlphaGUARD PQ2000 PRO again for diffusion mode requires the above steps in
reverse order.
With the mounted upper part of the flow-through adapter (screw cap) the AlphaGUARD PQ2000 PRO can
be operated in flow mode. The entry of the measuring gas into the ionization chamber is effected via the
active adapter and the outlet of the measuring gas is effected via the flow-through adapter or vice versa.

Note:

Saphymo GmbH
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6. AlphaGUARD Menu
6.1.

Overview of menu contents

The following table shows the available menu points and the alternative instrument parameters in the
order of the menu program and the possible settings.

Menu point

Selectable instrument parameters

Gamma 1)
Counts 1)
Analog1 2)
Analog2 2)
Date/Time 2)
Measurement No.

2)

Rn mean (since ON) 2)
Tn mean (since ON) 3)
Rn mean (last hour) 2)
Tn mean (last hour) 3)
Set marker

OFF/ON

Set sounder

OFF/ON

Trend Mode 4)

OFF/ON

Set cycle

10 min DIFF / 60 min DIFF /
10 min FLOW
10 min Tn1L

2)

3)

/ 1 min FLOW

/ 10 min Tn2L

2)

3)

Total-BGR 2)
User-BGR 2)
Configurate Analog1 2)

0...100% / 0...500 Pa / 0...1250 Pa / 0...2500 Pa /
-5...5 Pa / -12...12 Pa / -25...25 Pa

Configurate Analog2 2)

0...100% / -20...42 °C / 0...1250 L/min

RS 232 Port

38400 Bd / 9600 Bd / 1200 Bd / 300 Bd

Version
Serial number
Memory Reset

NO / YES

1)

only provided in devices with Counter Module

2)

only with AlphaGUARD PQ2000 PRO and PQ2000 PRO RnTn

3)

only with AlphaGUARD PQ2000 PRO RnTn (in addition to the features of PQ2000 PRO)

4)

only with AlphaGUARD PQ2000
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6.2.

Note:

Hint for using the AlphaGUARD menu

When navigating through the menu the „Menu“ key is not pressed again within 8
sec, the LCD automatically changes back to the default state, displaying the
recent measurement values.

- Gamma / Counts
This menu function is only available with AlphaGUARD PQ 2000PRO, if additionally equipped with a
counter module.
With this menu point the current measuring values for the gamma dose rate and the pulse rate of the
counting channel can be shown on the display. In order to display a dose rate value it is required to equip
the AlphaGUARD with a counter module which disposes of a gamma dose rate additional sensor (GeigerMüller tube). The display of the dose rate (gamma) is by ambient dose equivalent rate H*10 in the unit
nSv/h. The measuring range of the additional gamma dose rate sensor is 20 nSv/h - 10 mSv/h.
Presupposition for registration and display of an externally produced count rate is the equipment of
AlphaGUARD with a counter module and the connection of a respective TTL-impulse transmitter (for
example radon progeny measuring head AlphaPM / formerly TN-WL-02 was applied) to the AlphaGUARD.
The display of the count rate (counts) is in the quantity "counts per minute" (cpm). The maximal count
rate of the counter module is 10 kHz resp. 600.000 cpm.

Note:

The display value for the gamma dose rate and the count rate are dated up each time when
a measuring cycle is ended.

- Analog1 / Analog2
This menu function is only available with AlphaGUARD PQ2000 PRO.
With this menu point the current measuring values of two external additional sensors can be displayed.
The appearing values are dependent of the chosen scaling of the analog inputs. For analog input 1 exist
the alternatives % and Pa and for analog input 2 the alternatives %, °C and mL/min. The displayed
values are based on a cyclic interrogation of the analog inputs in a 5-second cycle.

Note:

The display values of the analog inputs are updated when the measuring cycle is ended.

- Date / Time
This menu function is only available with AlphaGUARD PQ2000 PRO.
With this menu point the preset setting of the internal clock can be checked. The presentation of date and
time is in American format:
mm/dd/yyyy

hh:mm:ss

(month/day/year hours:minutes:seconds)

- Measurement No.
This menu function is only available with AlphaGUARD PQ2000 PRO.
With this menu point the current number of experiment is displayed.

- Rn mean (since ON)
This menu function is only available with AlphaGUARD PQ 2000PRO.
With this menu point the mean value of the radon concentration is displayed for the current measuring
series.
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Note:

A display value is only available after ending the first measuring cycle.

- Tn mean (since ON)
This menu function is only available with AlphaGUARD PQ 2000PRO RnTn.
With this menu point the mean value of the thoron concentration is displayed for the current measuring
series.

Note:

A display value is only available after ending the first measuring cycle.

- Rn mean (last hour)
This menu function is only available with AlphaGUARD PQ 2000PRO.
With this menu point the mean value of the radon concentration during the last hour is displayed. It is a
sliding mean value.

Note:

-

A display value is only available after ending the first measuring cycle.

-

In 1-min-FLOW mode this display value is not available.

- Tn mean (last hour)
This menu function is only available with AlphaGUARD PQ 2000PRO RnTn.
With this menu point the mean value of the thoron concentration during the last hour is displayed. It is a
sliding mean value.

Note:

-

A display value is only available after ending the first measuring cycle.

- Set Cycle
This menu function informs of the set measuring cycle and allows its change.
With all standard types of the AlphaGUARD family (P30, P2000 und PQ2000) the user can choose between
the 10-minute cycle and the 60-minute cycle. In the 10-minute cycle the capacity of the value storage is
sufficient for at term of 550 h ( 3 weeks). The 60-minute cycle enables recordings of measuring series of
3400 h ( 4 months).
With AlphaGUARD PQ2000 PRO additionally to the above mentioned cycles of the diffusion mode exist two
further measuring cycles of the flow-through mode (Flow-Mode). These have especially been created for
the correct presentation of strong concentration gradients with flow-through measurements.
By this the following measuring modes/cycles can be selected with AlphaGUARD PQ2000 PRO :
-

10 min DIFF

-

60 min DIFF

-

10 min FLOW

-

1 min FLOW

Equipping the AlphaGUARD PQ2000 PRO with the ‘overdrive' processor also leads to a significant increase
of the storage capacity up to 4800 data sets with these devices. In the 1-min cycle the storage capacity is
ca. 80 h ( 3 days), in the 10-min cycle it is ca. 800 h ( 1 month) and in the 60-min cycle ca. 4800 h ( 6
months).

Note:
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-

The contents of the display are updated after ending each cycle resp. in the 60 min cycle
every 10 min.

-

A change of the measuring mode or measuring cycle automatically leads to the creation of a
new data series.
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In addition to the features of the PQ2000 PRO the AlphaGUARD PQ2000 PRO RnTn provides another
two measuring modes for discriminating radon from thoron:
-

10 min Tn1L

-

10 min Tn2L

The storage capacity of the PRO RnTn version amounts to 4100 data sets.

Note:

-

The contents of the display are updated after ending each cycle resp. in the 60 min cycle
every 10 min.

-

A change of the measuring mode or measuring cycle automatically leads to the creation of a
new data series.

- Set Marker
This menu function allows time markers to be placed within the current data series. Set time markers are
represented in the "DataEXPERT" software package by a straight line entry in the status area of the data
window.
A time marker is set by selecting ”ON” and pressing ”ACCEPT”.

Note:

Only one time marker can be set per storage cycle, eg according to the selected cycle
length 1 x per 1 min, 1 x per 10 min o 1 x per 60 min

- SOUNDER
This function acknowledges each alpha event recorded by AlphaGUARD with an acoustic signal in the form
of a bleep.
The audio output is implemented when this setting is ”ON”.

Note:

-

The acoustic signal of the registered alpha events is only effected after the first radon
measuring value is available.

-

With concentration up to 10 kBq/m³ the bleeps are in direct proportion to the measured
radon concentration. In the range between 10 and 50 kBq/m³ the frequency of the bleep
asymptotically approaches the maximum value of ca. 20 Hz. Radon concentrations above
50 kBq/m³ are characterized by the above mentioned maximal bleeper frequency.

- TREND MODE
This menu function is only available with AlphaGUARD PQ 2000.
This function enables quasi-sniffing operation of AlphaGUARD. The determination of the radon
concentration is done via particular algorithms. The reaction of AlphaGUARD PQ2000 to large gradients of
concentration are considerably improved, eg. this mode allows for a fast finding of radon entry sources
without using particular techniques (pumps).
During the TREND MODE only the measured radon concentration and its statistical error is shown on the
display. The display is updated every 5 min.
The TREND MODE is activated when the setting "ON" is pressed and afterwards the ACCEPT-key.

Note:

-

The TREND MODE is a special mode of the diffusion mode and not suited for flow-through
measurements.

-

During TREND MODE operation there is no filing of the indicated measuring values in the
memory.

-

The Rn-measuring values have a higher statistical error in comparison to ”regular”
operation.
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-

While TREND MODE operation only radon concentrations above 100 Bq/m³ are shown
numerically exact. Lower radon concentrations are quitted with the display "< 100 Bq/m³ ".

-

During TREND MODE operation the setting ”ON” is automatically valid for the SOUNDER. Eg.
all registered alpha pulses are acoustically quitted. By leaving the TREND MODE the
SOUNDER is always set in position "OFF".

-Total-BGR / User-BGR
This menu function is only available with AlphaGUARD PQ 2000PRO.
With this menu point the user can inform of data which are subject to an automatic background
correction. The function "User-BGR" characterizes a positive or negative offset, which can be allotted by
the user to the AlphaGUARD for the fine tuning of the automatic background correction. This term of fine
tuning can be determined by a measuring sequence in radon-free atmosphere. The quantity "Total-BGR" is
the sum of the above mentioned fine tuning term and the increase of the resulting intrinsic effect of the
detector due to the expositional history of the AlphaGUARD.
Thus an integral exposition of 1 MBqh/m³ produces because of the contamination of the ionization
chamber with long-lived radon progeny products (Pb-210) hereby involved an internal rise of the
background of 0,5 ... 0,9 Bq/m³. This can be remarked with following low-level measurements in an
increasing value of the statistical scatter of the measuring values. If the scatter reaches a degree which
can not be tolerated by the user any more then the manufacturer can provide revitalisation measures. The
necessity and scope of revitalisation procedure is always determined by the total exposition of the radon
monitor and the required precision in the low-level range.

Note:

-

The self triggering update of the internally calculated correction term and thus also of the
total sum which is considered for the automatic background correction is always effected
twice a year i.e. to the dead-line January 1 and July 1.

-

During a measuring series in process the automatic background correction is suppressed. In
such cases it is only effected with a new measuring series.

-

An exception is the firmware version E291. Here a recalculation of the background is
performed also during running measurement operation. This feature is important with
applications in long term surveillance.

- Configurate Analog1
This menu function is only available with AlphaGUARD PQ2000 PRO.
Parallel to the registration of the radon concentration, temperature, pressure and humidity the
AlphaGUARD allows the user to record two additional analog signals.
Regularly these are signals of additional external sensors of which the analog outputs are connected to the
MINI-DIN socket of the AlphaGUARD. The transmitted analog signals are digitalized by the AlphaGUARD
with a resolution of 1 byte. Eg. each externally produced voltage value of 0 - 2,5 V is allotted a wholenumbered value in the range of 0 - 255. An external voltage signal of 0 V is equivalent to the value "0"
and a signal of 2,5 V is equivalent to the value "255".
By means of the menu function "Configurate Analog1" the user can adapt the display value "Analog1" to
the respectively connected external sensor unit. Eg. for the displayed measuring value a suitable range of
values and the quantity can be defined. Thus the user has the possibility to test the correct function of the
measuring equipment ‘AlphaGUARD - external sensor unit’ by using the multifunctional display. This refers
particularly to the correct adjustment of the measuring range predetermined by the external sensor unit to
the valid measuring conditions.
The following alternative settings for the preparation of the signal of analog input 1 are available:
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Measuring range

Resolution

Sensor type (for example)

0
100 %,

...

1%

unspecific

0
500 Pa

...

2 Pa

Multisensor Unit different.pressure - flow

0
1250 Pa

...

5 Pa

Multisensor Unit different.pressure - flow

0
2500 Pa

...

10 Pa

Multisensor Unit different.pressure – flow

-5
5 Pa

...

0,04
Pa

Multisensor Unit different.pressure – temperature

-12
12 Pa

...

0,1
Pa

Multisensor Unit different.pressure – temperature

-25
25 Pa

...

0,2
Pa

Multisensor Unit different.pressure – temperature

A change of the display configuration for analog signal1 is effected by pressing the CHANGE-key as well as
the following confirmation of the desired setting by pressing the ACCEPT-key.

Note:

-

Filing of the sensor signal in the AlphaGUARD
dimensionless values of the value range 0 - 255.

-

For qualified visualization of the externally produced analog signal DataEXPERT software
offers special converting routines. These routines allow the user to allot to the
dimensionless values a specific conversion factor incl. measuring quantity (see also
operation manual "DataEXPERT").

value storage is always effected with

- Configurate Analog2
This menu function is only available with AlphaGUARD PQ2000 PRO.
For this menu point the same basics are valid as under menu function "Configurate Analog1". Unlike to
this menu function the following alternative settings are available for the preparation of the signal of analog input 2:

Measuring range

Resolution

0 ... 100 %

1%

-20 ... 42 °C

0,25 °C

0 ...1250 mL/min

5 mL/min

Note:

Sensor type (for example)
unspecific
Multisensor Unit different.pressure-temperature
Multisensor Unit different.pressure-flow

-

Filing of the sensor signal in the AlphaGUARD-value storage is always effected in form of
dimensionless values of the value range 0 - 255.

-

For a qualified visualization of the externally produced analog signal DataEXPERT-software
offers specific converting routines. These routines allow the user to allot to the
dimensionless values a particular conversion factor incl. measuring quantity (see also
operation manual "DataEXPERT").

-

The configuration 0 ... 1250 mL/min is particularly adjusted to the flow-through sensor of
the Multisensor Unit.. Here, the sensor specific offset is taken into account and the sensor signal is linearized.

- RS-232 Port
The settable baud rate refers to the data transfer between AlphaGUARD and a PC. In a noisy environment
or by using a very long connection cable, it can be necessary to reduce the preset baud rate ( 9.600 bd) in
order to ensure error-free data transfers. Dependent of the interface hardware of the used PC it is also
Saphymo GmbH
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possible to work with a maximal baud rate of 38,400 bd in order to reduce transfer time. The
”communication module” of the DataEXPERT software recognizes the set baud rate of the AlphaGUARD
automatically.
The transfer of a several days lasting measuring series of the value storage of the AlphaGUARD into the
working memory of a PC lasts with 38.400 bd some seconds. With appreciably lower baud rates this
process can take several minutes. Change of set baud rate is implemented by selecting the required rate
and confirming it with the ACCEPT-key.

Note:

Setting of the baud rate can also be carried out using the DataEXPERT communication
module via PC.

Important note:
In order to avoid disturbances with the AlphaGUARD monitor, if possible please use the delivered RS-232
cable. Longer cables can cause disturbances in relation with the cable and thus malfunctions of the
instrument. They should therefore not remain in the AlphaGUARD during measurement.
For on-line operation over longer distances with RS-232 cable the AlphaGUARD interface via glass fiber
conductor or via optical insulators must be galvanically separated from the cable connection.

Note:

Only use interface modules with an own power supply.

- Version / Serial number
This menu function allows the AlphaGUARD model version and equipment serial number, stored in the
microprocessor software, to be displayed. After 8 seconds the display reverts to the current measurement
value.

- Memory Reset
The menu function allows (irrevocable) clearing of all data values stored in the measurement memory of
AlphaGUARD. Clearing the memory is implemented by pressing the CHANGE-key longer than 10 s. As soon
as the display indicates “YES“, the reset is executed by pressing the ACCEPT-key. A sound (ca. 1 s)
confirms the successful reset of the memory.

Note:
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-

After a breakdown / change of the internal RAM-backup battery (with LCD-display: "LiBattery-Error") this menu function has to be activated to initialize the RAM. I.e. all
measuring series filed in the RAM get lost. The regular life time of the built-in Li-battery is at
least 10 years.

-

After executing a memory-reset the respective AlphaGUARD is always in the 10-minute cycle
of the diffusion mode.
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7. Quality assurance system
Switching on the AlphaGUARD also activates its internal quality assurance system. Eg. the microprocessor
automatically performs a series of control routines and plausibility checks in an always repeating mode.
Reporting of results is done the way that the values are filed simultaneously with the measured radon
values and environmental parameters in the storage of the instrument.
When reading the measurement series the report of the quality assurance system is also handed over to
the PC. Via the multiparameter software "DataEXPERT" this protocol can be analyzed. This enables the
user to analyze the status of his AlphaGUARD during the passed measuring cycle in a time resolved way. A
difference between conspicuous measuring values and physically caused artifacts can definitely be drawn
when the radon monitor had to be operated under extreme circumstances (e.g. at potentially existing
danger of condensation).
The quality assurance protocol is divided in two parts:
- SYSQAG

(hardware condition)

- DATQAG

(data quality)

Two protocol parts exist independently of each other in the value storage of the AlphaGUARD. The two
following tables characterize the quality parameters:



SYSQAG

Short definition

Description of quality parameter

NORES

Detector signal can mathematically not clearly be analyzed - no
plausible radon data - malfunction of detector

PAERR

Error found in AlphaGUARD storage administration

RESET

System-reset, released through self-control routine of AlphaGUARD

-void-

spare

DETCO

Total exposition of detector (kBqh/m³) reached a critical value, e.g.
Po-210 contamination cannot be compensated by the correction
routines sufficiently

-void-

spare

LOWHV

Detector high voltage ran beyond target range

DCOFF

Preamplifier offset ran beyond target range
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DATQAG

Short description

Note:

28

Description of quality parameter

QABAS

Inadmissible drift phenomena diagnosed in the preamplifier unit

QAFIT

Inadmissible differences between results of corresponding analyzing algorithms diagnosed

DEWPT

Ambient conditions were in the dew point area, e.g. Potential danger
of condensation for the measuring electronics

QANOI

Inadmissible noise level diagnosed in the alpha spectra

QASPE

Alpha spectra shows irregular form

PREA

Automatic determination
offset has been effected
if Rn-concentration: 100
humidity: < 80 % rH
inconspicuous)

UPLIM

Measuring value was outside upper measuring range (> 2 MBq/m³)

LOLIM

Measuring value was outside lower measuring range (< 2 Bq/m³) or
Rn-error was higher than respective Rn-value (AlphaGUARD display
showed this radon value preset with "<"

of the present base line of the preamplifier
(typical for each hundredth measuring cycle,
-10.000 Bq/m³, temperature: 10 - 30°C, air
and other parameters of the Dat_QAG

-

The appearance of quality statements in a measuring series does not necessarily mean that
the marked measuring values are incorrect. For these values it was only diagnosed, that
they were produced under critical conditions hard- or software wise.

-

Measuring values which are accompanied by statements of the quality assurance system
and are not "LOLIM" or "UPLIM" statements resp. the periodically returning statement
"PREA" should always be tested critically to their plausibility.
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8. Measuring operation
Depending on the particular model the AlphaGUARD disposes of different measurement modes which are
optimized for their respective measuring applications in terms of the hardware configuration as well as of
the applied evaluation algorithms (firmware).

Diffusion mode (P30, P2000, PQ2000, PQ2000 PRO, -RnTn )

8.1.

Measuring in diffusion mode is designated for ordinary radon monitoring outdoors or in buildings. As both
energy consumption and mechanical wear of the measuring system are minimal with the diffusion mode
this type of operation is best suited for long-term surveillance. In order to compensate the time lag of
such measurements at occurring radon fluctuations (gradients), caused by the delay of the measuring gas
when entering the chamber by diffusing through the filter, special algorithms for forecasting the true
radon concentration in the ambient air are applied (→ fast design-optimized passive diffusion). Following
preparatory configuration measures are necessary for measuring in diffusion mode:
1.

Power the monitor up by pressing the ON/OFF key and wait until the initialization of the
instrument is completed (display shows among other things “WAIT:xx min”)

2.

Check if set operation mode is OK (10 or 60 min DIFF; PQ2000 alternatively allows Trend Mode).
If necessary change the required operation mode via menu (see chapter 5.4, page 16 and 6,
page 20) or by means of a PC connected to the AlphaGUARD using DataEXPERT software (see
DataEXPERT manual).

3.

If mains operation is required (when battery is discharged and/or for long term operation) simply
connect the mains adapter.

Figure 13: AlphaGUARD display subsequent to the initialization phase – Diffusion mode (left: 10
min, right: 60 min cycle)
Note:

-

When operating the AlphaGUARD PQ2000 PRO in diffusion mode care must be taken to
ensure that the screw cap of the flow through adapter on the housing’s right side is
removed allowing unhindered diffusion of the measuring gas through the entrance window
into the chamber.

-

In order to avoid damages of the plain filter as well as electromagnetic interferences the
metallic protective grid should be mounted in front of the entrance window.

Figure 14: AlphaGUARD PQ2000 PRO – Diffusion mode: Screw cap of flow through adapter
dismounted, protective grid fitted, entrance window open for diffusion
Saphymo GmbH
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As soon as the respective measuring cycle is finalized the recent data are shown on the display or can be
accessed through the menu. Moreover, with the PQ2000 PRO also the mean values of radon (with the
PRO RnTn also of thoron) from last hour and since the start of measurement can be recalled via the
menu.

Figure 15: AlphaGUARD display during measuring operation – Diffusion mode 10 or 60 min cycle
The measurement data stored by the AlphaGUARD can be downloaded at any time, i.e. during or after the
measurement, on a PC when connected to the monitor via RS232 cable (see DataEXPERT manual).

Flow-through and circuit flow mode (PQ2000 PRO, -RnTn)

8.2.

Flow measurements can be effected either in the form of an open or a closed circuit. Following
preparatory configuration measures are necessary:
1.

Mount upper part of the flow-through adapter (→screw cap with tube nozzle). See chapter 5.7
page 19).

2.

Power the monitor up by pressing the ON/OFF key and wait until the initialization of the
instrument is completed (display shows among other things “WAIT:xx min”)

3.

Check if set operation mode is OK (1 or 10 min FLOW). If necessary change the required
operation mode via menu (see chapter 5.4, page 16 and 6, page 20) or by means of a PC
connected to the AlphaGUARD using DataEXPERT software (see DataEXPERT manual).

4.

If mains operation is required (when battery is discharged and/or for long term operation) simply
connect the mains adapter.

Figure 16: AlphaGUARD display subsequent to the initialization phase – Flow mode (left: 1 min,
right: 10 min cycle)

Note:

- The upper part of the flow-through adapter (screw cap with tube socket) must be mounted.
Even with flow measurements in open circuit the screw cap should be installed in order to
avoid distortion of the measurement values caused by back diffusion which might occur
especially in cases very low flow rates are applied.
-
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In order to avoid electromagnetic interferences the metallic protective grid should be
mounted in front of screw cap.
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Figure 17: AlphaGUARD PQ2000 PRO – Flow mode: Upper part of the flow-through adapter (screw
cap with tube nozzle) and protective grid mounted
Note:

8.3.

- In principle any flow direction of the measuring gas is allowed, either entering through the
active adapter (rear side of the housing) or through the flow-through adapter (right side of
the housing). No different impact on the measurement has to be expected. Both inlets are
equipped with filters and prevent the inner of the chamber from penetration of aerosols and
radon progenies even if no external fine mesh filter is attached.

Radon/thoron operation mode (only PQ2000 PRO RnTn )

The measuring and evaluation procedure for continuously differentiating radon from thoron in the ambient
air makes use of the significant difference in half lives of these nuclides (radon: 3,8 days, thoron: 55 sec.).
This measuring requires fragmenting of the applied quasi-continuous 10min measuring cycle into three
subsequent phases. For speedy filling the measuring chamber during the first phase an electronic pump
(→ AlphaPUMP) has to be applied which is controlled by the AlphaGUARD.
The main challenge of the setup with this mode is to get as much thoron as possible into the chamber
during the AlphaPUMP’s operation period (first 3 minutes of each 10 min measuring cycle). It is important
to avoid that appreciable fraction of this noble gas decays on its way into the measuring chamber due to
the short half life of thoron (55 seconds).
This is obtained by flushing the air into the chamber on the most direct way and by using the highest
available pump rate (1 L/min). Thus, concerning the air flow, the AlphaPUMP is connected in series
following to the AlphaGUARD sucking this way the gas immediately into the measuring chamber (see siehe
Figure 18).

Figure 18: Measuring setup and flow direction of gas with the radon/Thoron mode
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Given the specific requirements at the measurement setup following preparatory configuration measures
are necessary:
1.

Mount upper part of the flow-through adapter (→screw cap with tube nozzle). See chapter 5.7
page 19).

2.

Attach the AlphaPUMP on the housing of the AlphaGUARD using the strap which forms part of the
delivery and connect the connection cable for controlling the pumping unit (see Figure 19).

Figure 19: AlphaGUARD PQ2000 PRO RnTn – Radon/thoron mode (front view)
3.

Connect the nozzle on the flow-through adapter (right side of AlphaGUARD) with the gas inlet
“IN” of the AlphaPUMP using supplied silicon tube (length ca. 15 cm). Mount the fine mesh filter
for detaining the radon and thoron progenies to the inlet nozzle (Active adapter) on the rear of
the instrument (see Figure 20).

Figure 20: AlphaGUARD PQ2000 PRO RnTn – Radon/thoron mode (top and rear view)
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4.

Power the monitor up by pressing the ON/OFF key and wait until the initialization of the
instrument is completed (display shows among other things “WAIT:xx min”).

5.

Set required operation mode (10minT1 with 1l/min flow rate and 10minT2 with 2l/min flow rate
respectively) via menu (see chapter 5.4, page 16 and 6, page 20) or by means of a PC connected
to the AlphaGUARD using DataEXPERT software (see DataEXPERT manual).

6.

If mains operation is required (when battery is discharged and/or for long term operation) simply
connect the mains adapter.

Figure 21: AlphaGUARD display subsequent to the initialization phase – Radon/thoron mode (left:
1L/min, right: 2L/min flow rate)

Figure 22: AlphaGUARD display during measuring operation – Radon/thoron mode

Note:

- With the continuous radon/thoron operation mode the AlphaGUARD generates useful

results in 10min cycle up to a mix ratio between thoron and radon of 1:5 and
vice versa (5:1). With bigger differences in ratio the uncertainties of individual
results on the part of the gas with the lower concentration becomes too large
in order to deliver qualified data for the respective parameter.
- Operating the AlphaGUARD in radon/thoron mode the build up of the thoron progeny
Po212 is determined and the results of radon and thoron are corrected accordingly.
After switching from the RnTn mode to the conventional radon modes (DIFF or FLOW)
the correction of Po212 is lost. For subsequent measurements this may lead to
overestimating the radon concentration due to remaining Po212 activity in the
chamber. Hence, after measuring high thoron concentrations, it is recommended to
allow residual activity to decline and resume radon measurements only a couple of
days later.
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9. Network operation via LAN and WAN
For remote access of the AlphaGUARD up to the integration of monitors into on-line networks providing
data transmission in real time suitable solutions for specific requirements are available which rely on
publicly available IT services and approved transmission components. Specifically developed software
modules ensure a reliable interaction of the AlphaGUARD units with the applied IT interfaces.
The following describes briefly the link options for AlphaGUARD monitors along with the particular
functional range.

9.1.

Configuration, data transmission and on-line operation via LAN

9.1.1. Access to AlphaGUARD and simple on-line operation
Functional range:
-

Access to AlphaGUARD for configuration purposes and manually download of data.

-

Simple on-line operation (retrieving data by DataEXPERT/PC); no alarm functions; DataEXPERT
application must permanently be running on; on-line routine has to be started manually for each
AlphaGUARD unit which is part of the network.

Hard- and software configuration:

PC
AlphaGUARD

RS232

ComServer

LAN

DataEXPERT

9.1.2. Access to AlphaGUARD and complete on-line functionalities in real
time („pull“- or „push“ operation)
Functional range:
-

Access to AlphaGUARD for configuration purposes and manually download of data.

-

Complete “push” on-line functionalities (FTP data transmission initiated on side of the AlphaGUARD);
versatile alarming functions available (display and forwarding); on-line software modules must
permanently be running on PC.

-

Alternatively “pull“ operation (retrieving data by DataEXPERT On-line Module / PC); versatile alarming
functions available (display and forwarding); on-line software modules should permanently be running
on PC; subsequent to a line interruption previous data are automatically retrieved.

Hard- and software configuration: (alternative IT hardware for push or pull operation):

AlphaGUARD
(online)

RS232

PC

ComBox
(push)

LAN

ComServer
(pull)

LAN

DataEXPERT
Online-Modul
MapVIEW (opt.)
AlarmModule (opt.)
FTP server (push)
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9.2. Remote configuration, data downloading and online operation via
public networks
Depending on the type of public network which has to be used suitable communication interfaces have to
be applied:

Transmission service
Cable bound PSTN
telephone network)

Interface to be applied
(public

switched

Modem analogue or ISDN

Internet (cable bound)

DSL router

GSM (digital cellular radio network)

GSM modem

GPRS
(digital cellular radio network –
mobile Internet )

GPRS router

9.2.1. Remote Access to AlphaGUARD and manual data download
Functional range:
-

Configuration of AlphaGUARD and manually downloading of data

Hard- and software configuration: (alternative transmission services PSTN or GSM):

PSTN Modem
Analogue/ISDN

AlphaGUARD

RS232

Additional requirements:

GSM
Modem

PSTN

GSM

PSTN Modem
Analogue/ISDN

PC
DataEXPERT

GSM
Modem

SIM card must be dial-in enabled

9.2.2. Remote Access to AlphaGUARD and automatic polling operation
Functional range:
-

Access to AlphaGUARD for configuration purposes and manually download of data.

-

Automatic polling operation (data retrieved by DataEXPERTonline modules) via public service providers
(cable bound or radio); versatile alarm/alert functions (indication and forwarding) are optionally
available. Online modules should run permanently on PC; subsequent to a line interruption previous
data are automatically retrieved.
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Hard- and software configuration: (alternative transmission services PSTN or GSM):

PSTN Modem
Analog/ISDN

AlphaGUARD

RS232

GSM
Modem

Additional requirements:

PSTN

GSM

PC
DataEXPERT
OnlineModule
MapVIEW (opt.)
AlarmModule (opt.)

PSTN Modem
Analog/ISDN

GSM
Modem

SIM card must be dial-in enabled

9.2.3. Remote Access to AlphaGUARD with full online and early warning
operation (DSL or GPRS based)
Functional range:
-

Access to AlphaGUARD for configuration purposes and manually download of data.

-

Full online operation (“push” operation: FTP data transmission initiated by AlphaGUARD); versatile
alarm/alert functions (indication and forwarding) included. Online modules have to run permanently on
PC.

-

Polling operation (optionally on request)

Hard- and software configuration: (alternative transmission services PSTN or GSM):

AlphaGUARD
Online

RS232

COM
BOX

DSL
Router

Web

GPRS
Router

GPRS

(OpenVPN
Client)

Additional requirements:

36

PC
DataEXPERT Online
Module
MapVIEW
AlarmModule
FTP Server
(OpenVPN Server)

-

DSL service must provide public IP address (fix or dynamic with
DNS). Alternatively VPN required (Advantage of VPN: improved
security by SSL encryption)

-

GPRS only with VPN, SIM card must provide data Service

-

FTP-Server installed on PC, Accessible via Internet
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10. External Accessories
At this place the external accessories of the AlphaGUARD can only be described as far as the correct
connection to the AlphaGUARD is concerned. Details relating to the parameters of the performance of
these components can be taken of the respective technical description.

10.1. Tyvek dust protection bag
The bottom side of the AlphaGUARD’s housing is provided with ventilation slots or bore holes and is
according to the construction laterally not closed. Hence, along with the ambient air dust and dirt can
enter into the housing and accumulate on the electronic components affecting the proper functioning of
the instrument.
In order to protect the AlphaGUARD from damages a dust protection bag named Tyvek® (a paper fleece
like functional textile made from high density polyethylene fibres) is part of the delivery.
Given an elevated dust and dirt content in the ambient air at a particular site the AlphaGUARD should be
entirely wrapped in the Tyvek bag. The diffusion activity of the radon into the detector is only marginally
delayed by the bag’s tissue.

10.2. Booster Battery
In order to expand the mains-independent operation of the AlphaGUARD a so-called booster battery can
be connected. The booster battery consists of a rechargeable lead-gel accumulator (6V/10AH) and is
equipped with a special connector cable. On the opposite end of the battery cable a MINI-DIN-8S-plug is
mounted, with which the booster battery can be connected to the AlphaGUARD.
Also the charging of the booster battery is effected in this configuration. I.e. the mains-/charging adapter
connected to the AlphaGUARD charges the internal AlphaGUARD accumulator as well as the connected
booster battery.
A completely charged booster battery (6V/10 AH) enables to run the AlphaGUARD mains-independently for
more than 30 days.
To recharge the internal AlphaGUARD accumulator and the booster battery after they are completely
uncharged takes ca. 35 h.

Note:

Exclusively booster batteries provided by Saphymo GmbH should be used. Using other
batteries may lead to a damage of the AlphaGUARD (no warranty).

10.3. AlphaPUMP
AlphaPUMP is a battery operated electronically controlled handy pump for gases. It has been developed as
an accessory to the AlphaGUARD PQ2000, AlphaGUARD PQ 2000PRO as well as for the AlphaGUARD F
(Flow) versions.

With AlphaPUMP discreet sampling (sniffing operation) or continuous cycle operation can be performed.
I.e. an AlphaGUARD to which the measuring gas is conducted with AlphaPUMP can be positioned outside
of the measuring atmosphere during the measurement. This allows the determination of the radon
concentration in closed gas cycles or vessels (for example: storage vessel for radium containing
substances, waste materials, exhalation facilities etc.). Prerequisite is only the creation of a bypass.
The setup of a cycle flow measurement is shown by following graph (Figure 23). In principle it is irrelevant
whether the stream of gas is conducted from the outlet of the AlphaPUMP through the Active Adapter
(rear) or through the nozzle on the Flow Adapter (right side) into the ionization chamber. Both inputs are
suited with a filter for retaining dust and radon progenies. However, as the surface of the miniature filter
(Ø 4,5 mm) which is positioned behind the brass nozzle of the Active Adapter is much smaller than that of
the glass fiber filter plate behind the flow adapter and thus could become blocked first we recommend to
use the flow adapter as inlet for the gas.
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Figure 23: Use of AlphaPUMP in a closed gas cycle

Note:

- The stream of gas has to be conducted from the outlet nozzle ("OUT") of the
AlphaPUMP to the ionization chamber of the AlphaGUARD. This allows the aqua-stop
filter built in the AlphaPUMP to trap water which might be sucked in and thus prevent
the detector from damage. Exeption: Radon/thoron discrimination
- The fine-mesh filter cartridge has to be included into the gas cycle in a way that it is
directly in front of the input nozzle ("IN") of AlphaPUMP. Exeption: Radon/thoron
discrimination
- In principal the flow direction of the measuring air led into the chamber is indifferent
and does not affect the measurement. It thus makes no difference whether the
measuring gas streams into the chamber through the active adapter (rear of the
monitor) or through the flow-through adapter (right side of the housing). Both inlets
are equipped with filters which prevent aerosols and attached radon progenies from
entering the chamber, even if the external radon progeny filter (micro dust filter) is not
mounted.

For details regarding operation of the AlphaPUMP please see the AlphaPUMP user manual

10.4. Radon Progeny Measuring Head AlphaPM
The radon progeny measuring head of the type AlphPM is a professional radon progeny meter for the
time-resolved reporting of air-borne radon progeny concentration. An integrated pumping unit continually
sucks the air. By this the radon progeny products are separated on a filter platelet. Based on a 10 min
cycle the alpha activity of the accumulated progeny products is measured by an alpha sensitive microchip
opposite to the filter platelet, evaluated and transferred as a sequence of TTL-signals to its signal output
(MINI-DIN-8S socket) where it is tapped by the AlphaGUARD.

Note:

- Joint operation of AlphaGUARD with AlphPM requires an AlphaGUARD of type PQ
2000PRO.
- The AlphaGUARD PQ 2000PRO must be equipped with an built-in TTL or TTL/dose
rate module in order to record the progeny concentration data.

To the range of delivery of the AlphaPM belongs a shielded special cable. This cable is provided with MINIDIN-8S plugs on both sides and serves for transmitting the signals between AlphaPM and AlphaGUARD.
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Figure 24: AlphaPM connected as front-end to AlphaGUARD for simultaneous monitoring of radon and its decay
products
Note:

- Only the original cable may be used.
- The voltage supply of the AlphPM is assured via its built-in rechargeable battery and/or
the mains-/charging unit
- The sampling time of the AlphaPM has to be set to ”cont_h” for continuous recording
of the radon progeny concentration.

After connecting the communication cable between AlphaGUARD PQ 2000PRO and the radon AlphaPM the
progeny meter is synchronized and controlled by the AlphaGUARD (incl. switched ON/OFF)
- The quantity "counts" on the AlphaGUARD’s LCD shows a count rate which is
proportional to the real result of the recent equivalent progeny product concentration.

Note:

- The AlphaGUARD solely files count rates in its data storage.
- In order to represent the concentration of radon progenies correctly by its respective
units using DataEXPERT software the conversion factor for the progenies measurement
channel needs to be set to 44.4. (see also operating manual "DataEXPERT").
For details regarding the simultaneous measurement of radon decay products please see the AlphaPM
Instruction Manual

10.5. Multisensor Unit
The Multisensor Unit is an external sensor module particularly developed for AlphaGUARD. Depending on
the integrated sensors there are two types available:



Multisensor Unit with precision differential pressure- and temperature sensor
Multisensor Unit with pressure and flow-through sensor
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A shielded cable belongs to the delivery of both types. The cable is provided with MINI-DIN-8S plugs on
both ends. This cable serves for the electrical connection between AlphaGUARD and the Multisensor Unit.
This assures the transmission of the analog signals of the sensors as well as their voltage supply by the
battery of the AlphaGUARD.
In this configuration a ca. 2-days mains-independent operation of the complete system is possible
(without using booster battery).
The Multisensor Unit is also equipped with an electrical socket by which the Multisensor Unit and
AlphaGUARD can be supplied by an external voltage source (AlphaGUARD-mains/charging adapter).
Alternatively the unit as well as the AlphaGUARD (if connected) can be powered by a booster battery
which has to be attached using the MINI-DIN-8S plug.

(1)

Figure 25:

(2)

Available versions of Multisensor Units:
(1) D/T with inbuilt sensors for temperature and differential pressure (e.g. for radon
measurement applications in buildings)
(2) D/D with inbuilt sensors for pressure / negative pressure and air flow (e.g. for radon
measurements in soil gas)

Note:

Only use the original cable.

After establishing the electrical connection between an AlphaGUARD PQ 2000PRO and the Multisensor Unit
and start of operation the correct function of the sensors and the signal transmission can be checked
directly. For this purpose the 1- resp. 10-min. measuring cycle has to be chosen at the AlphaGUARD and
the analog input 1 and 2 has to be adapted to the used Multisensor Unit by means of the menu functions
"Configurate Analog1" resp. "Configurate Analog2". Now the correctness of the appearing measuring
values can be judged on the display of the AlphaGUARD PQ 2000PRO under menu function "Analog1 /
Analog2".

Note:

- The filing of the sensor signal in the AlphaGUARD-storage is always effected in form of
dimensionless values of the value range 0 - 255.
- For qualified visualization of the externally produced analog signal DataEXPERTsoftware offers special converting routines. These routines allow the user to allot to
the dimensionless values a conversion factor incl. quantity determined by him (see also
manual "DataEXPERT", chapter "Configurate External Channel 1 (2)).

For details regarding operation of the Multisensor Units D/T and D/D in combination with the AlphaGUARD
please see the Multisensor Technical Description

10.6. Soil Gas Unit
By connecting the AlphaGUARD PQ 2000PRO or another Flow version, AlphaPUMP and a modified STITZsoil gas probe a complete soil gas measuring system is created. The system allows spot measurements as
well as continuous soil gas monitoring.
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Figure 26:

AlphaGUARD measuring equipment for the determination of radon soil gas concentration

For accurate soil gas measurements where also high concentration gradients shall be portrayed correctly
the AlphaGUARD has to be set to the flow-through mode (FLOW-Mode, see also "AlphaGUARD menu"). By
selecting the flow mode also fast recovery times are assured after leaving the high concentration levels. In
the 1-min flow mode there is only 5 min recovery time required between two measurements in series.

Note:

- During the recovery time the AlphaGUARD should be flushed with radon-poor fresh air.
- In the 1-min flow mode the lower limit of the AlphaGUARD’s display is elevated to
1000 Bq/m³ in comparison to other measuring modes. Lower values are allotted the
term "< 1000 Bq/m³".
- In the 1-min flow mode the display value "Rn mean (last hour)" cannot be presented
on the display.
- The active adapter of the AlphaGUARD is designed for air flow rates of  1L/min.
- A fine-mesh filter cartridge (radon progeny filter) has to be connected in series of
AlphaPUMP. It has to be granted that the air always moves in the same direction.
- If there is a danger of seeping water during the sampling of soil gas then additionally
an aqua-stop filter has to be connected in series with the AlphaPUMP.

For details regarding measuring radon in soil gas please see the related instruction manual

Saphymo GmbH

08/2012

41

AlphaGUARD _______________________________________________________________________

11. Particular information for use
- AlphaGUARD disposes of an internal real time clock. When there are simultaneous measurements with
several instruments the clocks have to be synchronized in advance (see "DataEXPERT")

Note:

Only when the system clocks run parallel a correct correlation of measuring values is
possible.

- Each time when switching on AlphaGUARD a new measurement series is generated automatically and
after receiving the first value established in the working memory. Here, all following measuring values
are filed as far as the user has not enforced a further measuring series by memory reset, change of the
system clock or change of the operation mode.
- The working memory of the AlphaGUARD has a capacity of 3400 data points resp. 4800 data points with
the type PQ2000 PRO and 4100 with the PQ2000 PRO RnTn. If the memory is full, then automatically
the eldest data point is overwritten respectively. This means when the AlphaGUARD is permanently
operated always data of the last 3400 resp. 4800 or 4100 measuring cycles are available in the memory.
- The numbers of experiments are placed by the AlphaGUARD autonomously in ascending order. Up to a
maximum of 32 measuring series can be administrated in the memory of AlphaGUARD. This means that
initiating further measuring series leads to overwriting of the eldest measuring series.

Note:

In order to protect for loss of data the memory should regularly be read out under
consideration of the selected measuring cycle.

- If the AlphaGUARD is operated too long mains-independently (> 10 days) the instrument switches off
automatically. In this case the remaining power supply of the internal rechargeable battery has fallen
below a certain limit to operate correctly. This security switch off secures the battery against a total
discharging and the complete system of malfunction.
- The automatic background correction can lead to negative radon values especially when measuring with
short cycles (1 or 10 min) close to the lower detection limit.
- The automatic background correction of the AlphaGUARD can only be executed at the beginning of a
measuring series. Therefore with measurements lasting longer than six months the set up of a new
measuring series should be manually enforced, i.e. immediately after every half year, January 01 and
July 01 (for example by ON/OFF or setting the system clock with DataEXPERT).

Note:

- During a measuring series in process the automatic background correction is
suppressed.
- An exception is the firmware version E291. Here a recalculation of the background is
performed also during running measurement operation.
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12. Technical DATA
12.1. Basic functions PQ2000
Ionization chamber, HV  750 VDC

Type of radon detector
Mode of operation

3D-alpha spectroscopy a n d current mode

Total detector volume

0,62 liter (38 cubic inches)

Active detector volume

0,56 liter (34 cubic inches)

Type of Rn-FP filter (detector entry window)

Glass fiber filter
(retention coefficient >99,9 %)

Detector filling mechanism

Design-optimized for fast passive diffusion

Transient response function (time delay)

Signal > 30 % after 10 min

(TRENDMODE OFF)

Signal > 70 % after 20 min
Signal > 90 % after 30 min

Detector signal acquisition

fast digital signal sampling network, using three
separate ADC-channels

Spectral signal extraction

DSP (Digital Signal Processing), on-line-cross
correlation algorithms

Detector efficiency

1 CPM at 20 Bq/m³ (or at 0,55 pCi/l)

Background signal due to internal detector

< 1 Bq/m³ (0.03 pCi/l)

contamination
Range of radon concentrations (Rn-222)
- Lower limit

2 Bq/m³ (<0.05 pCi/l)

- Upper limit

2.000.000 Bq/m³ (54 000 pCi/l)

Resolution on LCD display

1 Bq/m³ (0.01 pCi/l)

Fold back protection

> 10.000.000 Bq/m³ (> 300 000 pCi/l) verified

System linearity error

< 3% within total range
3%

Instrument calibration error (Rn-222)

(plus uncertainty of the primary standard)
Measurement modes and cycles

Diffusion mode: 10 min or 60 min
(user selectable)

Data capacity (non-volatile)

~ 3.400 measurement points
~ 21 days at 10 min measuring cycle
~ 4 months at 60 min measuring cycle

Operation from internal battery

10 days

Power Consumption
- Charging mode (LED: red)

640 mA (7,7 W)

- Trickle charging mode (LED: green)

160 mA (1,92 W)

- Battery operation (LED: flashing red/green)

12 mA (0,072 W)

Weight (incl. Internal Pb-accumulator)

4,5 kg (10 lbs)

System operating range
- Temperature

- 10°C … + 50°C (+14 ...+122 ° F)

- Atmospheric pressure

700 mbar … 1100 mbar

- Humidity (non-condensing)
Saphymo GmbH
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12.2. Basic functions PQ2000 PRO
Ionization chamber, HV  750 VDC

Type of radon detector
Mode of operation

3D-alpha spectroscopy a n d current mode

Total detector volume

0,62 liter (38 cubic inches)

Active detector volume

0,56 liter (34 cubic inches)

Type of Rn-FP filter (detector entry window)

Glass fiber filter
(retention coefficient >99,9 %)

Detector filling mechanism

Design-optimized for fast passive diffusion

Transient response function (time delay)

Signal > 30 % after 10 min

(TRENDMODE OFF)

Signal > 70 % after 20 min
Signal > 90 % after 30 min

Detector signal acquisition

fast digital signal sampling network, using three
separate ADC-channels

Spectral signal extraction

DSP (Digital Signal Processing), on-line-cross
correlation algorithms

Detector efficiency

1 CPM at 20 Bq/m³ (or at 0,55 pCi/l)

Background signal due to internal detector

< 1 Bq/m³ (0.03 pCi/l)

contamination
Range of radon concentrations (Rn-222)
- Lower limit

2 Bq/m³ (<0.05 pCi/l)

- Upper limit

2.000.000 Bq/m³ (54 000 pCi/l)

Resolution on LCD display

1 Bq/m³ (0.03 pCi/l)

Fold back protection

> 10.000.000 Bq/m³ (> 300 000 pCi/l) verified

System linearity error

< 3% within total range
3%

Instrument calibration error (Rn-222)

(plus uncertainty of the primary standard)
Measurement modes and cycles

Diffusion mode: 10 min or 60 min
Flow mode: 1 min or 10 min
(user selectable)

Data capacity (non-volatile)

~ 4.800 measurement points
~ 3 days at 1 min measuring cycle
~ 6 months at 60 min measuring cycle

Operation from internal battery

10 days

Power Consumption
- Charging mode (LED: red)

640 mA (7,7 W)

- Trickle charging mode (LED: green)

160 mA (1,92 W)

- Battery operation (LED: flashing red/green)

12 mA (0,072 W)

Weight (incl. Internal Pb-accumulator)

4,5 kg (10 lbs)

System operating range
- Temperature

- 10°C … + 50°C (+14 ...+122 ° F)

- Atmospheric pressure

700 mbar … 1100 mbar

- Humidity (non-condensing)
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12.3. Basic functions PQ2000 PRO RnTn
Deviating or additional characteristics and functions to PQ2000 PRO:
Detector efficiency with radon/thoron mode
- for radon

1 CPM at 60 Bq/m³ (1,6 pCi/l)

- for thoron at 1l/min flow rate

1 CPM at 200 Bq/m³ (5,5 pCi/l)

- for thoron at 2l/min flow rate

1 CPM at 140 Bq/m³ (3,8 pCi/l)

Measurement modes and cycles

Diffusion mode: 10 min or 60 min
Flow mode: 1 min or 10 min
RnTn-Modus: 10 min
(user selectable)

Data capacity (non-volatile)

~ 4.100 measurement points
~ 70 h at 1 min measuring cycle
~ 30 days at 60 min measuring cycle
~ 6 months at 60 min measuring cycle

Saphymo GmbH
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12.4. Multiparameter Features PQ2000

Atmospheric air pressure
- Type of sensor

Laser-trimmed silicon bridge-transducer

- Measurement range

800 mbar ... 1050 mbar

- Resolution displayed on LCD

1 mbar

- Resolution under DataEXPERT

0,1 mbar

- Initial calibration uncertainty

+/- 3 mbar

- Temperature coefficient

typ. 0.1 mbar/°C (100 ppm)

Ambient temperature
- Type of sensor

Precision monolithic integrated circuit

- Measurement range

- 15 °C ... + 60 °C (0 ... +140 °F)

- Resolution displayed on LCD

1 °C (1°F)

- Resolution under DataEXPERT

0.2 °C (0.3°F)

- Initial calibration uncertainty

+/- 1.5 °C (+/-2,5 °F)

Relative air humidity
- Type of sensor

Hydrophilic polymer film on hybrid

- Measurement range

0 % rH ... 99 % rH

- Resolution displayed on LCD

1 % rH

- Resolution under DataEXPERT

0.2 % rH

- Initial calibration uncertainty

+/- 3 % rH

External sensor channel
- Measurement range

0 VDC ... 2,5 VDC

- Resolution under DataEXPERT

0.01 VDC

- Signal sampling rate

12 per minute

- Total signal error

+/- 0.02 VDC plus +/- 3 %

- Input impedance

10 kOhm

- Input connector type

MINI-DIN-8S-socket

Relocation sensor
- Type of sensor

Built-in piezo transducer with seismic mass

- Events detected

Gentle acceleration (low-frequency only)

- Notation for DataEXPERT

Number of events per cycle (max. 15)

Mains power monitor
- Operating principle

Monitors ext. 12 V supply from mains adapter

- Events detected

Loss or restart of mains supply

- Notation for DataEXPERT

Irrevocable flag set for loss or restart
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12.5. Multiparameter Features PQ2000 PRO und PQ2000 PRO RnTn
Atmospheric air pressure
- Type of sensor

Laser-trimmed silicon bridge-transducer

- Measurement range

800 mbar ... 1050 mbar

- Resolution displayed on LCD

1 mbar

- Resolution under DataEXPERT

0,1 mbar

- Initial calibration uncertainty

+/- 3 mbar

- Temperature coefficient

typ. 0.1 mbar/°C (100 ppm)

Ambient temperature
- Type of sensor

Precision monolithic integrated circuit

- Measurement range

- 15 °C ... + 60 °C (0 ... +140 °F)

- Resolution displayed on LCD

1 °C (1°F)

- Resolution under DataEXPERT

0.2 °C (0.3°F)

- Initial calibration uncertainty

+/- 1.5 °C (+/-2,5 °F)

Relative air humidity
- Type of sensor

Hydrophilic polymer film on hybrid

- Measurement range

0 % rH ... 99 % rH

- Resolution displayed on LCD

1 % rH

- Resolution under DataEXPERT

0.2 % rH

- Initial calibration uncertainty

+/- 3 % rH

External sensor channel
- Measurement range

0 VDC ... 2,5 VDC

- Resolution under DataEXPERT

0.01 VDC

- Signal sampling rate

12 per minute

- Total signal error

+/- 0.02 VDC plus +/- 3 %

- Input impedance

10 kOhm

- Input connector type

MINI-DIN-8S-socket

Relocation sensor
- Type of sensor

Built-in piezo transducer with seismic mass

- Events detected

Gentle acceleration (low-frequency only)

- Notation for DataEXPERT

Number of events per cycle (max. 15)

Mains power monitor
- Operating principle

Monitors ext. 12 V supply from mains adapter

- Events detected
- Notation for DataEXPERT

Loss or restart of mains supply
Irrevocable flag set for loss or restart

External TTL-signal (option)
Operating principle

Pulse counter

Events detected

Counts per minute (cpm)

Measuring range

0 ... 10 kHz

- Notation for DataEXPERT

Series of statistical values of pulse rate

Gamma dose rate channel (option)
- Type of sensor

Geiger-Müller tube

- Measuring range

20 nSv/h - 10 mSv/h

- Initial calibration uncertainty

+/- 20 rel.-%

- Resolution displayed on LCD

1 nSv/h
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13. Range of delivery
Following table shows the standard range of delivery depending on type of the different AlphaGUARD
radon monitor:

P30/
P2000

P30/
P2000-F

PQ2000

PQ2000 PRO

PQ2000 PRO
RnTn

Mains/charging
adapter











RS232 cable











RS232 to USB
Converter











Transport case











Set of small
spare parts











Data cable f.
ext. sensors
(analogue 1)







Dust protection
bag (Tyvek)







Flow trough
adapter





Assembling
spanner for
flow trough
adapter





Phillips
screwdriver





Control cable
for AlphaPUMP



Air tube
(ca. 15 cm)



Strap for fixing
the AlphaPUMP
on the case of



AlphaGUARD
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14. Appendix
14.1. AlphaGUARD models – Characteristics and Application Areas
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14.2. Flow diagram of AlphaGUARD menu (P30, P2000, PQ2000)
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14.3. Flow diagram of AlphaGUARD menu (PQ2000 PRO)
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14.4. Flow diagram of AlphaGUARD menu (PQ2000 PRO RnTn)
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14.5. Calibration scheme of AlphaGUARD
Traceable to national activity standards

Calibration with Reference to National Radon Standards

The correctness of the radon concentration values measured with AlphaGUARD monitors are assured
through a multiple reference of the instrument calibration to recognized calibration standards.
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AlphaGUARD
A Complete System for Radon Measurement in Air, Soil,
Water, Building Materials and Radon Progenies,
Including Calibration Facilities

… a complete system for measuring radon in air, soil gas, water
and (building) materials, for simultaneous monitoring of thoron
and radon progenies, as well as for calibration purposes.
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