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Abstract This article presents mathematical models classification of heavy gas
dispersion according to various criteria. Empirical, engineering and computational
hydrodynamic (research) models are described in detail, and their advantages and
disadvantages are shown. Engineering models are also analyzed. It includes box
models for instantaneous emissions, uniform or Gaussian plume models, generalized
plume models, integral-jet models, and shallow-layer models. Examples of research
models are given and their practical implementation is demonstrated.

Keywords Atmospheric air pollution + Heavy gas - Mathematical models *
Modeling

A. Iatsyshyn (X)) - T. Yatsyshyn - V. Artemchuk

Center for Information-Analytical and Technical Support of Nuclear Power Facilities Monitoring
of the National Academy of Sciences of Ukraine, Kyiv, Ukraine

e-mail: iatsyshyn.andriy @ gmail.com

A. Iatsyshyn - V. Artemchuk
G.E. Pukhov Institute for Modelling in Energy Engineering of NAS of Ukraine, Kiev, Ukraine

T. Yatsyshyn
Ivano-Frankivsk National Technical University of Oil and Gas, Ivano-Frankivsk, Ukraine

K. Nikolaiev
Interregional Academy of Personnel Management, Kyiv, Ukraine

1. Neklonskyi - A. Melnychenko
National University of Civil Defence of Ukraine, Kharkiv, Ukraine

V. Artemchuk
National Aviation University, Kyiv, Ukraine

Kyiv National Economic University Named After Vadym Hetman, Kyiv, Ukraine

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2024 503
V. Babak and A. Zaporozhets (eds.), Systems, Decision and Control in Energy VI,

Studies in Systems, Decision and Control 552,

https://doi.org/10.1007/978-3-031-67091-6_23


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-67091-6_23&domain=pdf
http://orcid.org/0000-0001-5508-7017
http://orcid.org/0000-0001-7723-2086
http://orcid.org/0000-0003-0404-6113
http://orcid.org/0000-0002-5561-4945
http://orcid.org/0000-0002-7229-6926
http://orcid.org/0000-0001-8819-4564
mailto:iatsyshyn.andriy@gmail.com
https://doi.org/10.1007/978-3-031-67091-6_23

	Preface
	Contents
	Electric Power Engineering
	 Mathematical Means to Assess Consequences of Chemical Accidents with Heavy Gas Emissions
	1 Introduction
	2 Research Results
	3 Empirical Models
	4 Engineering Models
	4.1 Box Models for Instantaneous Emissions
	4.2 Uniform or Gaussian Plume Models
	4.3 Generalized Plume Models
	4.4 Integral-Jet Models
	4.5 Shallow-Layer Models

	5 Exploratory Models
	6 Conclusions
	References


