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Recent work with electronic radon detectors for continious Radon-222 monitoring

 

The SPIRAD database allows to output measurement data in formats convenient for application of machine learning algorithms, time series analysis, etc.

Results: Example from a measumerent in a hоuse (10 months) 

  Significant number of electronic radon monitors have emerged in the last two decades. 02 These detectors offer an interesting possibility for continuous radon monitoring in dwellings and workplaces 03 Can we perform long term (>1y), continuous measurements with these devices? How sensitive they are? How is it working for data collection, storage and analysis? Can we derive specific quantities with these devices (e.g. seasonal correction factors)? Can these be applied in radon mitigation activities, etc Towards continuous, metrologically assured, real-time monitoring of 222 Rn in dwellings and workplaces.Motivation Range: from 7 to 9,435 Bq/m3, Wifi Access (each 10 min), internal storage (1 hour measurement) Courtesy to Tuukka Turtiainen from STUK for the useful discussions and the information provided for the various detectors. Motivation We purchased 36 RadonEye+2 (RE) detectors Contents  Laboratory tests of the response of detectors  Data collection, handling and analysis  First results of real-time monitoring of radon dynamics with these detectors  Summary Laboratory tests of the response of RE detectors @ LNHB Laboratory tests of the response of RE detectors @ Sofia University Upgraded:  to host 40+ detectors  Constant 222 Rn concentrations in the lower A V range Results of the laboratory tests of the response of RadonEye+2 detectors University . 𝟎𝟗 𝟏𝟒 @𝟒. 𝟔 𝒌𝑩𝒒/𝒎 𝟑 𝑹 = 𝑨 𝑽,𝒓𝒆𝒇 𝑨 𝑽,𝑹𝒂𝒅𝒐𝒏𝑬𝒚𝒆 𝑹𝒂𝒅𝒐𝒏 𝒂𝒄𝒕𝒊𝒗𝒊𝒕𝒚 𝒄𝒐𝒏𝒄𝒆𝒏𝒕𝒓𝒂𝒕𝒊𝒐𝒏 𝑳𝒊𝒏𝒆𝒂𝒓 𝒓𝒆𝒔𝒑𝒐𝒏𝒔𝒆 𝒊𝒏 𝒕𝒉𝒆 𝒓𝒂𝒏𝒈𝒆 𝟎 -𝟑. 𝟓 𝒌𝑩𝒒/𝒎 𝟑 𝑺𝒍𝒊𝒈𝒉𝒕 𝒏𝒐𝒏 -𝒍𝒊𝒏𝒆𝒂𝒓𝒊𝒕𝒚 𝒊𝒏 𝒕𝒉𝒆 𝒓𝒂𝒏𝒈𝒆 𝟑. 𝟓 -𝟕 𝒌𝑩𝒒/𝒎 𝟑 (<15 %) Data collection, handling and analysis -the SPIRAD database Data collection, handling and analysis -the SPIRAD database

  

  

  

  

  

  

  

  

  

  

  

  

1h internal memory 10 min wifi August, 2021 May, 2022 Radon-222 Temperature, O C Relative humidity, %

  Results: Studies of seasonal222 Rn dynamics (examples) 

		Results: Uptime & Active (>90% of the total time) Results: 222 Rn statistics (examples). Excellent agreement	-
		RE07		RadonEye +2 Wifi broadcasting (1o min reports, uptime >91% of the total time) Wifi Internal storage 10 min measurements 1 h measurements RE07 ( 9 months measurements)
	Det RE07 STDEV date placed at location MEAN 42.5 Autumn Winter 2021-07-28 10:30:00 22.9 MEAN 41.8 35.1 RE11 2021-07-29 11:55:00 MEDIAN 39 STDEV 15.3 11 RE16 2021-06-10 08:30:00 MAD 12 STDEV MEAN 0.1 0.1 MEDIAN 41 35	started broadcasting 42.6 All Autumn/All 2021-07-28 11:08:03 263 days 20:21:37 uptime 22.9 42.5 0.984 2021-07-29 11:55:28 264 days 23:17:55 39 22.9 2021-06-10 10:07:45 314 days 23:03:15 0.1 12 39 1.051	downtime 23 days 10:37:39 21 days 06:54:43 19 days 07:30:10	Uptime, % 91.8 92.6 94.2
	RE19 RE33 MAD	RE11	2021-07-28 13:00:00 2021-07-29 10:00:00 10 min measurements 2021-07-28 13:29:37 272 days 22:46:30 2021-07-29 11:28:06 272 days 01:00:43 1 h measurements Wifi Internal storage 10 7 12	14 days 05:47:23 14 days 05:38:42	95.0 95.0
	RE34	MEAN	2022-02-18 07:00:00 33.8	2022-02-18 09:30:13 75 days 23:44:43 33.3	6 days 08:53:51	92.3
		STDEV		21.6	21.4	
	MEDIAN MAD	RadonEye +2 internal memory (1 hour record , uptime >96% of the total time) 27 27 11 RE33( 10 months measurements) 11 Autumn Winter All Autumn/All
	Det RE07 RE11 RE33 MEAN STDEV STDEV MEAN RE33 date placed at location 2021-07-28 10:30:00 2021-07-29 11:55:00 2021-07-29 10:00:00 Wifi 68.4 65.7 10 min measurements started broadcasting 2021-07-28 11:08:03 270 days 03:41:22 10 days 20:07:50 uptime 2021-07-29 11:55:28 285 days 13:24:31 0 days 14:57:11 2021-07-29 11:28:06 285 days 16:26:00 0 days 10:53:24 73.7 0.928 Internal storage 40.3 29.1 49 1 measurements MEAN 73.7 0.4 0.3 0.2 74.2 STDEV 49 MEDIAN 59 63 63 0.937 49.5 MEDIAN 63 63 MAD 26 20 28	Uptime, % 96.14 99.78 99.84
		MAD		28	28	

Thank you for your attention.