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Space Technology Offer 
  

Detailed Global Models (DGMs) for diagnostics and optimization of 
industrial plasma reactors 

An SME from Thessaloniki, Greece has developed Detailed Global Models (DGM), which 

encompass the components of interest for oxidation, nitration etc., combined with an optical 

emission spectroscopy (OES) diagnostics that can be used for the diagnosis and optimization 

of plasma reactors. This unique combination allows us to evaluate the plasma reactor 

capabilities in the conception stage and the in situ optimization of existing devices. The SME 

is open for different kind of collaborations for the co-development and pilot testing of this 

technology. 

 

Description 

The technology offered includes DGMs that take into consideration all of the important 

components appearing in the environment of a device during functioning and using them as 

a support of the optical emission spectroscopy (OES) diagnostics. The DGMs technology is an 

extension of the Collisional – Radiative models used in the study of gases and plasmas that 

apart from statistical equations include an energy equation describing the mechanisms of the 

absorbed energy spending. By evaluating this data set we are able to get a detailed 

description of the atomic, molecular and ionic constituents present in the gas / plasma and 

on surfaces using plasma component and functioning diagrams of the prototype / industrial 

device modeling. This technology leads to a quantitative preview and evaluation of the 

expected components, to an efficient measurement of their effective contribution and also 

the evaluation of the electron density and temperature.  

 

Innovations and advantages of the offer 

The proposed DGM technology combines a Global Model (GM) and Collisional-Radiative (C-R) 

type models, implemented by OES diagnostics. Both models have been often used separately, 

the first in the modeling of plasma reactors and gas discharges in general and the second in 

modeling of various experimental and industrial devices and of large dimension space plasma.  

Their combination allows us to: 

 Acquire an extended description of the device, that includes all expected ionized 

species together with the reactions among them 

 Determine the population of each component and of all excited species and 

evaluate the electron density and temperature in any place of the device 

 Calculate the theoretical spectra, which, by comparison with the experimental 

ones, leads to OES diagnostics  

 Monitor the function of the device 

 

Domain of applications 

Apart from space applications, this technology aims to constitute a strong theoretical and 

diagnosing support of experimental and of industrial devices in the domains related to 

application of thin film coatings. The technology provider is currently examining to extend 

the application of the described DGM technology mainly to modelling and to optical 

diagnostics of Plasma Reactors (PR).  



 

 

www.kinno.eu 

       KiNNO Consultants Ltd. 

 
The offered technology can be applied to the analysis and diagnostics of 

various types of industrial and of prototype PRs (dcMS, IPVD and HiPIMS 

reactive discharges), which are nowadays available and extensively 

used.  

The non-space industrial applications the company is aiming for is in the thin film area and 

they include:  

 optical coating  

 permeation barrier coatings  

 hard coatings.  

 

Space Heritage 

The DGM technology has been extensively used to tackle successfully a large number of 

technological problems in different space applications (often with support by ESA) including 

the functioning preview, optimization and diagnostics of Electric Thruster (ET), for powering 

of s/c evolving at around 200 km altitude for Low Earth Orbit (LEO) satellites maintenance 

and for orbit raising, fed by various as well as the study of thrusters that are meant to take 

advantage of atmospheres other than the one of Earth. This is the case of ETs for Low Mars 

Orbit satellites, considered as a first step in the Mars conquest, of which CO2 is expected to 

be the main propellant constituent.  
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