
Radon in the 21st century, 

comprehensive experiences in Romania, 

from measurement to mitigation

Kinga Hening1,2, Alexandra Cucos1, Tiberius Dicu1, Bety Burghele1, István Pap1,2, Alexandru
Lupulescu1, Mircea Moldovan1, Ancuta Tenter1, Gabriel Dobrei1

1Babeş-Bolyai University, UBBTechTransfer, Cluj-Napoca, Romania
2Babeş-Bolyai University, Constantin Cosma Radon Laboratory, Cluj-Napoca, Romania



Are you being poisoned right now?

Indoor air quality 

We spend 90% of our time indoors

15% of lung cancers in the world 



Why is the ventilation important today?

Indoor air quality

Air temperature 20-240C, (ISO 7730/1195)

RH 40-60%, 

CO 0-5ppm and CO2 1000ppm (World Health Organisation WHO, United States Environmental Protection 
Agency, EPA, American Society of Heating Refrigerating and Air-Conditioning Engineers, ASHRAE). 

CRn <300Bq/m3 (HG 655/07.08.2019)



Why is the ventilation important today?



Why Radon?

CRadon < 300 Bq/m3 (HG. 526/2018 )
CRadon < 100 Bq/m3 (WHO)



ground Buliding materials

Indoor radon sources



LiRaCC Services:

Evaluation of blueprints 

Screening

Detailed diagnostics  

Soil measurements 

Post mitigation measurements 

Developing personalized mitigation solutions 



Indoor radon measurements method

using CR-39 nuclear track detectors (long-term exposure)

exposed on ground floor levels of dwellings, at 1 – 1,5 m distance from the
floor (National Radiological Protection Board protocols )

exposed period: 3-6 months -annual mean for all data, by using seasonal
correction factors

sampling points were selected randomly

standardized questionnaire has been applied



Screening-step by step



Services: 1 Step – 3 month – Screening

2 Step: Detailed Diagnostics – 1 week

If the CRadon > 300 Bq/m3 -> Problem*



3 Step - Personalized Mitigation Solutions 



LiRaCC „business” now

More than 40 „radon free” buildings

A team with 20 years research experience

More than 10000 tested buildings

We created the first radon map of Romania

Intelligent Indoor Air Quality Monitoring System



Intelligent Indoor Air Quality Monitoring Systems

Radon, CO2, CO, VOC, Temperature, Pressure, Humidity

Online Monitoring Platform

Compatible with Smart House/Office

Improve Energy Efficiency

Validated Solution - Smart Health 2019 Award



European Commission, Joint Research Centre – JRC
https://remon.jrc.ec.europa.eu/About/Atlas-of-Natural-Radiation/Digital-Atlas/Indoor-radon-AM/Indoor-radon-

concentration

LiRaCC-UBB data

https://remon.jrc.ec.europa.eu/About/Atlas-of-Natural-Radiation/Digital-Atlas/Indoor-radon-AM/Indoor-radon-concentration


Evolution of indoor radon measurements in Romania

2011 2017

2021

2005

Statistics: 10000 measurements
Investigated cells (10 x 10 km2): 878
(about 42% of total populated cells) 

! 15 high radon priority areas



Results – workplaces (365) Results – residential places (10.000)

 schools

kindergartens

public 
administration

clinics and 
hospitals



Nr. contract: 22/01.09.2016, cod proiect: ID P_37_229, cod MySmis: 103427

Beneficiar: Universitatea „Babeş-Bolyai” din Cluj-Napoca

Proiect cofinanţat din Fondul European de Dezvoltare Regională prin Programul Operaţional Competitivitate 2014-2020

Cluj County Cluj-Napoca- metropolitan area

10 km x 10 km

548 measurements (2000-2016)

Cell mean, AM ± CV (%): 251 ± 96

Cell AM > 300 Bq/m3: 20%

280 energy efficient house (2016-2019)

Cell mean, AM ± CV (%): 169 ± 96

Cell AM > 300 Bq/m3: 15,71%

Pilot small-scale indoor radon map - Romanian urban agglomerations 



Case study – Cluj-Napoca City

Type No. Min Max A.M. S.D. G.M. % > 300 Bqm-3

Residential 280 15 720 134 138 89 15

Workplace 92 11 1046 117 156 65 9

WorkplacesHouses

annual radon concentration (Bqm-3 )



Mitigation – the complete solution for radon 

control in buildings

case of study RESIDENTIAL



Radon mitigation



Studiu de caz: remediere

Radon 
before: 430 

Bq/m3

Radon after: 
67 Bq/m3

Eficienţa
soluţiei:

85%

Case study: remediation-results



- annual Radon concentration variation from 283 - 1734 Bq/m3.

Cluj-Napoca

case of study WORKPLACE, HIGHSCHOOL
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Mitigation method proposed

The proposed remediation method includes:

 active depressurisation system under the old building

 radon stop membrane 

 HVAC system



Depressurization system





Conclusion

A research survey was carried to determine indoor radon concentrations in
workplaces (schools, kindergartens, public institutions), with more than 365
measurements places in Romania. The results show the importance of this type
of study, because, in the case of 18,35% the radon concentration was higher
than 300Bq/m3, maximum allowed by the low HG 526/25.07.2018

This study has shown that indoor radon might be a relevant problem in
occupational settings, particularly in those located in radon-prone areas.

Radon protection policies for workers should take account for radon
concentration variability within workplaces and provide an appropriate strategy
of measurements in the workplace in order to better evaluate worker exposure.



 It’s better to be healthy in your 
own radon free home and 
workplace then in a hospital!!! 

 Living and working in a radon free

place keeps the people happy and

healthy!



Thank you for you attention!

kinga.szacsvai@ubbcluj.ro

https://radon.enviro.ubbcluj.ro/

https://ttc.centre.ubbcluj.ro/


