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ABSTRACT 

Regaining a part of the heat lost during industrial or commercial activities has become a 

modern Holy Grail quest ever since the 1st Industrial Revolution. Since energy in general 

and heat in particular, are both the strategic and financial support beam of modern society, 

a continuous scientific and technical struggle is constantly running towards the 

rationalization of energy usage and the minimization of its losses. To achieve the above, 

several technologies have been and are being developed. In this research, the installation 

of large-scale Thermoelectric (TEG) elements arrays onboard ships was be examined. 

This venture was attempted several times in the past with limited success due to the 

immense need of cooling the elements. The goal of this research was the investigation 

whether or not the recovery of waste heat would be possible by TEG, if effective cooling 

was possible by attaching them on the inner side of the vessel’s hull plates. Towards this, 

several design approaches have been attempted, numerus simulations have been run, the 

international bibliography was thoroughly investigated, whilst architectural, structural, 

mechanical, and electrical data from an actual modern real, large vessel have been 

evaluated.  What was proven to be extremely important was the statistical investigation 

of the impact of the vessel’s routing during its regular voyages on the effectiveness of the 

system due to the seawater temperature alterations.  Although a thorough study of the 

thermoelectric theory was the cornerstone of this research, it was proven to be a rather 

interdisciplinary task.  
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During the research, the need for extensive knowledge of thermodynamics, electrical 

power management, 2D and 3D CAD drawing, FEA and CFD analyses, MATLAB® 

SIMULINK®, PLC and SCADA as well as of several statistics software has been proven 

necessary.  

The conclusions of this research indicated that the installation and effective operation of 

a system of TEG arrays cooled by their attachment on the inner side of the vessel’s hull 

plates, is feasible.  The simulations run, have shown that the amount of energy that can be 

recovered is quite significant and its financial benefit for the ship’s operators is indeed 

impressive. The amount of energy recovered per square meter of arrays was calculated to 

be 92KWh per 24hrs, thus saving some 17,5 Kg of Diesel Oil which otherwise would 

have been burned in the vessel’s Generator sets. This would save some 68 Kg of CO2 let 

alone other GHGs otherwise diffused in the environment.    

The conclusions of this research can hardly be considered as a fulfillment of the whole 

task. In the author’s opinion, they are rather the starting point of further discussion and 

investigation regarding the technical approaches to be followed for the completion of the 

final goal which was from the very beginning the improvement of the effectiveness and 

the reduction of the eco-footprint of Marine transportation. 

 

Keywords and Phrases: Seebeck, TEG, Hull plates, Exhaust gas, Waste Heat, 

Eco Footprint, Back-pressure,  


