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7 Indoor air quality

7 We spend 90% of our time indoors

I? 15% of lung cancers in the world




Indoor air quality

»Air temperature 20-24°C, (1SO 7730/1195)

»RH 40-60%,

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

» CRn <300Bqg/m’ (HG 655/07.08.2019)



Why is the ventilation important today?




Why Radon?

Croaon < 300 Bg/m3 (HG. 526/2018 )
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Indoor radon sources
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LiRaCC Services:
|l SUCCESS

7 Evaluation of blueprints

7 Screening

eeeeeeeeeeeeeeeeeee

7 Detailed diagnostics

TSoiI measurements

7 Developing personalized mitigation solutions

f Post mitigation measurements




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




creening-step by step

Univensitatea Babes-Bolyai
| couj-Napoca. st Kogatniceana e | Aprobat
Tel: 0264-405300, Fax: 0264-591906
Labaratorul de incerciri radon BULETIN DE ANALIZA Sef laborator,

Cluj-Napoca, sr. Fintinele ar. 30
Tel: 0264 - 307030, Fax: 0264 - 307032

DETERMINAREA CONCENTRATIEI DE ACTIVITATE DE RADON IN AER
PRIN METODA PASIVA
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1 Step — 3 month — Screening
! M SUCCESS

[E) Nelosa| Dreamstime com

If the C > 300 Bgq/m3 -> Problem*

¥

2 Step: Detailed Diagnostics — 1 week

Radon




3 Step - Personalized Mitigation Solutions
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" More than 10000 tested buildings

" More than 40 ,,radon free” buildings
" A team with 20 years research experience

" We created the first radon map of Romania

" Intelligent Indoor Air Quality Monitoring System




Intelligent Indoor Air Quality Monitoring Systems

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

= Rezultate

)~ Online Monitoring Platform

7 Compatible with Smart House/Office

7 Improve Energy Efficiency

]~ Validated Solution - Smart Health 2019 Award

RADON




European Indoor Radon Map, November 2021
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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
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Results — residential places (10.000)
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Results — workplaces (zss)
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Pilot small-scale indoor radon MapP - Romanian urban agglomerations SmartRADON

Cluj County Cluj-Napoca- metropolitan area
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280 energy efficient house (2016-2019)
Cell mean, AM £+ CV (%): 169 + 96
Cell AM > 300 Bg/m?3: 15,71%

Nr. contract: 22/01.09.2016, cod proiect: ID P_37_229, cod MySmis: 103427
Beneficiar: Universitatea , Babes-Bolyai” din Cluj-Napoca
Proiect cofinantat din Fondul European de Dezvoltare Regionala prin Programul Operational Competitivitate 2014-2020

548 measurements (2000-2016)
Cell mean, AM £+ CV (%): 251 + 96
Cell AM > 300 Bg/m3: 20%



Case study — Cluj-Napoca City

annual radon concentration (Bgm3)

Type No. Min Max A.M. S.D. G.M. % > 300 Bgm-3
Workplace 92 11 1046 117 156 65 9
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Mitigation - the complete solution for radon
control in buildings

case of study RESIDENTIAL




Radon mitigation
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Case study: remediation-results

A.M. = 430 Bg/m3
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case of study WORKPLACE, HIGHSCHOOL

- annual Radon concentration variation from 283 - 1734 Bg/m3.
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Stabilirea perioadei de masuritoride radon

Recomandat: sezon de incalzire (intre 1 septembrie — 1 mai

l

Stabilirea locatiei de masurare a radonului in clidiri cu locuri de munca si acces public
Luand in considerare urmatoarele:

a. Locatia incaperii in cladire (Recomandat: masuratorile trebuie efectuate in incéaperile de la subsol sau. daca nu exista
subsol. la parter sau la etajul inferior. cu camere ocupate)
b. Gradul de ocupare a incaperii (Recomandat: masurarea trebuie facuta in fiecare incdpere in care o persoana petrece mai
mult de 4 ore pe zi)
c. Caracteristici care induc cresteri alea nivelului de radon (Recomandat: in conditii similare pentru a. si b. se prioritizeaza
incaperile ocupate frecvent. care pot fi deosebit de susceptibile la acumularea radonului. de exemplu incaperile cu ventilatie
slaba sau incaperile care au patrunderi de tevi din fundatie)
d. Excluderea surselor posibile de radon, altele decit solul (Recomandat: trebuie efectuatd cel putin o masurare pe fiecare
etaj)

|

Efectuati Pasul 1 de masuratori

MASURARE PE TERMEN LUNG (MASURATORI PASIVE)
Recomandat: minimum 3 huni

l

Rezultatele mdasurctorilor de la Pasul 1 indicd faptul ca nivelul
radonului in una sau mai multe incdaperi este mai mare de 300
Bgm3?

lDA

Efectuati Pasul 2 de masuritori

MASURARE PE TERMEN SCURT (DIAGNOSTIC)
Recomandat: in afara programului de lucru.

Efectuati Pasul 3
PROIECTAREA SI IMPLEMENTAREA SISTEMELOR DE

REMEDIERE

pentru a reduce concentratia de radon

Efectuati Pasul 4 de masuratori

pentru a documenta efectul remedierii

,. l

Maisuritori de control la 10 NU Nivelwld radondui e.sre‘mai mare de DA
ani. 300 Bg / m7?




Mitigation meth

od proposed

PLAN PARTER AXE R

The proposed remediation method includes:
> active depressurisation system under the old building
» radon stop membrane
» HVAC system
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Depressurization system




Scoala ACUM




»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 300Bg/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.



b
RADON FIXED!

> It’s better to be healthy in your v’ Living and working in a radon free

own radon free home and place keeps the people happy and
workplace then in a hospital!!! healthy!




Thank you for you attention!

P

LIRaCC

kinga.szacsvai@ubbcluj.ro

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



