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Low-level Rn-222 emanating sources

❑ Radon measurement techniques are simple, efficient and precise.
❑ Levels of relevant activity concentration in European dwellings are laid

down (300 Bq·m-3).
❑ Developing and improving of calibration procedures is still actual.



Low-level Rn-222 emanating sources

❑ Stainless steel cylindrical case, ball valves.
❑ Steel tray with Ra-226 placed in the middle of this

cylindrical case - radon releases from this thin layer.
❑ Flow-through mode.
❑ The emanation coefficient was determined by

measuring the activity of the RnDP (Pb-214/Bi-214)
- the activity of Ra-226 is almost equal to 1.

❑ The detection
❑ eciency of the gamma photons was calculated by

the MCNP code (Monte Carlo N-Particle Transport).



Low-level Rn-222 emanating sources



Low-level Rn-222 emanating sources –
background test



Low-level Rn-222 emanating sources –
laboratory calibration

Achieving of low-level radon activity 
concentration:

❑ Constant dotting of radon.

❑ Defined ventilation.

❑ Radon free air.



Low-level Rn-222 emanating sources –
The reference level of radon

❑ Model of constant radon input and constant ventilation:

𝑎 𝑡 = 𝑎𝑜 . 𝑒
−(𝜆+𝑘).𝑡 +

𝑅

𝑉(𝑘 + 𝜆)
1 − 𝑒− 𝜆+𝑘 .𝑡

a(t) radon activity concentration in time t (Bq·m-3)
a0 radon activity concentration in time zero (Bq·m-3)
λ radon decay constant (h-1)
k air exchange intensity (h-1)
t time (h)
R radon input rate (Bq·h-1)
V volume of radon chamber (m3)



Low-level Rn-222 emanating sources  



Low-level Rn-222 emanating sources



Low-level Rn-222 emanating sources –
field calibration

Outdoor air Radon monitors

Only for devices in flow
measuring regime

Maximal flow rate:
10 L/min

Radon activity 
concentration 1 – 20 

Bq·m-3

necessary to know the 
background activity of 

radon monitor

Inversion weather

Radon source



Low-level Rn-222 emanating sources –
field calibration

Average: 23   Bq·m-3

Maximum: 360 Bq·m-3



Low-level Rn-222 emanating sources –
field calibration



Crucial parameters – Field calibration

o The background activity of the measuring device has to be known (should be

analyzed in the radon free atmosphere, no more than 10 Bq·m-3),

o have to be checked the flow rate value of the measuring device (the SUJCHBO

AlphaGuard was checked by Gilibrator-2 – calibrated by the CMI),

o calibration should be performed at the lowest radon concentration in the outdoor

atmosphere (8:00 a.m. – 6:00 p.m.),

o in the case of using a CMI flow source, it is necessary to replace the atmosphere

in the source at least 100 times during minimally 30 minutes and immediately use

the source for calibration.



Crucial parameters – Field calibration

Parameter Value

Background activity 2 Bq·m-3

Set flow rate value 1 L/min

Measured flow rate value 1,156 L/min

Source radon activity concentration 119,4 ± 6 Bq·m-3

The result is 120.1 ± 27.9 Bq·m-3 after

subtracting the background activity

and outdoor radon concentration

from the average results,

representing the time when the

radon source is connected to the

AlphaGuard.



Field calibration
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