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Abstract
Microwave application technologies such as microwave heating, microwave assisted chemistry, etc. are of the innovative green
technologies. In the field of microwave engineering, a waveguide whose sidewalls are replaced with densely arranged metallic
posts has been proposed. This guide, called the post-wall waveguide, can easily realize the circuit patterns by arranging metallic
posts periodically in a parallel-plate waveguide or a grounded dielectric substrate. In this paper, 5.8 GHz and 2.45 GHz
microwave applicators of medium size are proposed based on the post-wall waveguide structure. The 5.8 GHz applicator is
allowed to irradiate microwaves to solvent of several milliliters and to flow the heated solvent out continuously. The validity of
the 5.8 GHz applicator is examined numerically and experimentally with microwave power sources of about 5 W. Furthermore,

the designing of a 2.45 GHz microwave applicator using the same structure is shown.
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Fig. 1: Basic structure of microwave applicator by post-wall
waveguide with embedded micro channel.
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Fig. 2: Frequency characteristics of phase constant and
attenuation constant for 5.8 GHz-band post-wall waveguide.
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Fig. 3: Excitation structure using coaxial transmission line to
post-wall waveguide transformer.
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Fig. 4: Simulated temperature distribution of water under
microwave irradiation (5.8 GHz, 5 W, 300 s).
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Fig. 5: Simulated temperature-time profiles of water under
microwave irradiation.
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Fig. 6: Electric field distribution of applicator (5.8 GHz).
Additional metallic posts are placed to avoid leakage of
microwave.
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Fig. 7: Frequency characteristics of phase constant and
attenuation constant for 2.45 GHz-band post-wall waveguide.
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Fig. 9: Simulated temperature distribution of water under
microwave irradiation (2.45 GHz, 100W, 60 s).
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Fig. 10: Fabricated microwave applicator for experiment (5.8
GHz).
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Fig. 11: Inner structure of fabricated microwave applicator.
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Fig. 13: Experimental results of temperature-time profiles of
water under microwave irradiation.
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