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Abstract

Project Code : MRG5580041

Project Title : A study of the interaction between steel-reinforced concrete and microwave
energy using a single-mode rectangular waveguide: Theory and experiment

Investigator : Dr. Natt Makul Phranakhon Rajabhat University

E-mail Address : shinomomo7@gmail.com

Project Period : 24 Months

Microwave heating is a highly efficient technique for various thermal processes.
Advantages of microwave heating compared to conventional processing methods include
energy-saving rapid heating rates and short processing times, deep penetration of the
microwave energy, instantaneous and precise electronic control, clean heating processes, and
no generation of secondary waste. Microwave energy processes for heating have been
developed for numerous Iai)oratory-scale investigations and, in some cases, have been
commercialized. Microwave energy use should theoretically be advantageous in the processing
of cement and concrete materials. These materials exhibit excelient dielectric properties and,
therefore, should be able to absorb microwave energy very efficiently and instantaneously
convert it into heat. _

This research presents a comprehensive study on the interaction between steel-
reinforced concrete and microwave energy using a single-mode rectangular waveguide. We
begin by investigating the mechanisms of changes in the adaptive dielectric properties of
concretes and reinforced concretes to predict how these properties are aitered when microwave
energy is applied. Next, the structural characteristics of microwave-cured concrete will be
identified. Finally, we will formulate mathematical models to describe the relationship between
microwave curing and mass transfer for steel-reinforced concrete. The obtained resuits show
that dielectric properties are relatively high and remain constant during the dormant period.
After this period, the hydration reaction resumes and dielectric properties decrease rapidly.
Further with the use of microwave heating, early-age strength increases during the first 7 days;
however, during the next 7 days, early-age strength decreases slightly, until it reaches its
lowest at the 28-day mark. The temperature rise as actually recorded at the centre of the
sample during microwave heating in our experiment consistently agreed with figures calculated
by a mathematical model.
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