
Author’s Accepted Manuscript

Methods of Kernel Parameter Calculation for
Stabilization Technology of Radon Concentration
in a Closed Radon Chamber

Zhang Xiongjie, Zhang Ye, Tang Bin, Wang
Renbo, Qu Jinhui

PII: S0969-8043(17)30941-7
DOI: https://doi.org/10.1016/j.apradiso.2018.07.020
Reference: ARI8425

To appear in: Applied Radiation and Isotopes

Received date: 6 August 2017
Revised date: 8 June 2018
Accepted date: 16 July 2018

Cite this article as: Zhang Xiongjie, Zhang Ye, Tang Bin, Wang Renbo and Qu
Jinhui, Methods of Kernel Parameter Calculation for Stabilization Technology of
Radon Concentration in a Closed Radon Chamber, Applied Radiation and
Isotopes, https://doi.org/10.1016/j.apradiso.2018.07.020

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/apradiso

http://www.elsevier.com/locate/apradiso
https://doi.org/10.1016/j.apradiso.2018.07.020
https://doi.org/10.1016/j.apradiso.2018.07.020


Methods of Kernel Parameter Calculation for Stabilization 

Technology of Radon Concentration in a Closed Radon Chamber 

ZHANG Xiongjie1,2*, ZHANG Ye2, TANG Bin1,2, WANG Renbo1,2, QU Jinhui1,2 

1 Engineering Research Center of Nuclear Technology Application, Ministry of Education, East China University 

of Technology, Nanchang 330013, China 

2East China University of Technology, Fuzhou 344000, China 

*Corresponding author. Tel.:+86-0791-83897823;fax: +86-0791-83897823. Email addresses:xjzhang@ecit.cn 

Abstract: 

A radon chamber is a standard apparatus for experimental research of radon that can simulate ambient conditions 

such as atmosphere, ground surface and subsurface, and the dynamic stabilization technology of radon 

concentration in a radon chamber is the core technology of radon chamber research. In this paper, an attenuation 

method was proposed based on a radon leakage attenuation model for calculation of leak rate, a kernel parameter 

of the stabilization technology of radon concentration in a closed radon chamber, as well as a bench method based 

on a radon replenishment model for calculation of the effective generation rate at radon source, another kernel 

parameter of stabilization technology. In this study, the present methods were applied to parameter calculation in 

an HD-6-type small/medium-sized radon chamber, achieving an excellent application effect. 
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1 Introduction 

Radon drew universal attention upon its discovery, and since then it has been widely used in 

environmental monitoring, water exploration, product detection and other relevant fields (Huishan 

et al.1995; Amin et al.2017; Zeeshan et al.2017). During its widespread application, radon has 

been identified as a gas greatly harmful to public health, since the internal radiation caused by 

atmospheric radon and radon daughters inhaled by people is the main part of the natural radiation 

to which the public is exposed. With there being increasingly high requirements for the 

measurement accuracy of radon concentration, it has been expected to set up a standard apparatus 

for experimental studies of radon that can simulate ambient conditions such as atmosphere, ground 

surface and subsurface(Lee et al.2004; Atsuyuki et al.2012) 

The standard apparatus for experimental studies of radon is known as a radon chamber, 

which is mainly used to provide a continuous, stable, adjustable environment of radon 

concentration(Paula et al.2000). However, it is impossible for the radon concentration in a radon 

chamber to reach absolute stability, while it can only remain stable within a given relative error 

range, namely dynamic stabilization. Therefore, the dynamic stabilization technology of radon 

concentration in a radon chamber becomes the core technology of radon chamber research. 

 

 

2 Mathematical Model of Radon Concentration in the Closed Radon Chamber 

The dynamic stabilization technology of radon concentration in a radon chamber falls 

broadly into two types: closed control and gas-flow control, of which the latter controls the radon 

concentration in the radon chamber by controlling the activity of ingoing radon, and the ratio of 
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