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PROJECT ANNOUNCEMENT 
Spring 2025

Title: MATERIAL SELECTION AND PERFORMANCE EVALUATION FOR CONDENSING ECONOMIZERS IN INDUSTRIAL BOILERS

Position Ref: OCN_S2601

Type: Individual
Status: New
Seats: 1 student – (Barış Karabacak)

Project Description:
In industrial boiler systems, waste heat recovery from flue gases is commonly achieved using economizers. While conventional single-stage economizers are widely used, condensing economizers offer significantly higher thermal efficiency by recovering latent heat from water vapor condensation in the flue gas. Despite their performance advantage, the widespread use of condensing economizers is limited due to high initial investment costs and severe corrosion risks caused by acidic condensates.
This project aims to investigate the material selection problem for condensing economizers, focusing on identifying suitable materials that balance thermal performance, corrosion resistance, manufacturability, and cost. Various candidate materials such as carbon steels, stainless steels, aluminum alloys, coated metals, and alternative materials will be evaluated.
The study will be conducted primarily as a computer-based engineering analysis, supported by literature data, analytical heat transfer calculations, and optional numerical simulations. The final outcome will be a comparative assessment and engineering recommendation for material selection in condensing economizer applications.

Work Description:
· Literature review on economizers, condensing heat recovery, and flue gas corrosion
· Definition of operating conditions for industrial boiler flue gases
· Identification of candidate materials for condensing economizer applications
· Comparative evaluation of materials based on:
· Thermal conductivity
· Corrosion resistance
· Maximum operating temperature
· Manufacturability
· Material cost
· Heat transfer performance analysis using analytical methods and/or simplified FEA
· Basic economic assessment including cost–performance comparison
· Engineering recommendation and final technical report

Required Qualifications and Skills:
· Fundamental knowledge of heat transfer and thermodynamics
· Basic understanding of materials science and corrosion mechanisms
· Familiarity with engineering calculations and data interpretation
· Experience with numerical tools (MATLAB, Excel, or FEA software) is an advantage
· Ability to conduct literature research and prepare structured technical reports
Related UN Sustainable Development Goals:
· No. 7 – Affordable and Clean Energy
· No. 9 – Industry, Innovation and Infrastructure
· No. 12 – Responsible Consumption and Production
Difficulty:		high (X)	medium ( )		low ( )

Time commitment: 	high (X)	medium ( )		low ( )
Estimated expense:	0 TL1
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