JEMEA Journal Vol.6 (2022.12)

ST A

JMRTHMERW=Z A ORBHPORES 1T H

Prediction of Temperature Distribution during Microwave Irradiation Using
Dimensionless Numbers

RIGUE-1, TR 1, WIREHRIT 1, Anita Hyde >, Chi Phan?
Ryohei Yakata, Satoshi Sonobe, Yusuke Asakuma, Anita Hyde, Chi Phan

1. FeE ST R R LR b L s
2. Department of Chemical Engineering, Curtin University
1. T671-2280 feE MRS TTES: 2167
2. CDT 250 Miri, Sarawak, Malaysia, 98009

1. 2167 Shosha, Himeji, Hyogo 671-2280, Japan
2. CDT 250 Miri, Sarawak, Malaysia, 98009

corresponding author”, e-mail address: asakuma@eng.u-hyogo.ac.jp
F—U— R mATE, RO, Ui

Keywords: local heating, dimensionless number, boiling

Abstract

The boiling experiment for a cylindrical vessel was conducted at different operating parameters such as stirring speed, microwave

power, and the penetration depth of microwave. The heating rates and the time until boiling were obtained for the heating

homogeneity, which is defined as ratio of the local heating within the penetration depth and the heating of the whole vessel. The

ratio was estimated by correlation with two dimensionless numbers, the mixing Reynolds number (Re) and our dimensionless

microwave number (As) proposed in our previous study. Although the heating ratio is linearly correlated to the simple combination

of Re and As. However, it was found that the multiplier of As number depends on microwave power.
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Fig. 1: Experimental set-up
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Table 1 Operating conditions

Microwave power [W] 100, 200, 400, 600, 800
100, 200, 300, 400

C 0,0.050.1,0.2,0.5,1

Stirrer speed, nm [rpm]
NaCl  concentration,

[mol/]

(a) Before heating  (b) After boiling
Fig. 2: Images of interface
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Fig. 3: Temperature profiles during microwave hearing
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(a) Thinner penetration depth  (b) Wider
depth

penetration

Fig. 4: Images of temperature distribution in solution
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