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H,, Guaranteed Cost Temperature Tracking Control for

Microwave Heating Debye Media Process

ZHONG Jia-Qit %3 LIANG Shan':? XIONG Qing-Yu! 24

Abstract For the microwave heating Debye media process, the spatial distribution of electromagnetic field may be
changed greatly with the temperature-dependent permittivity. Without any reasonable power regulation strategy, the
phenomenon of thermal runaway, such as burning and explosion, may occur. Therefore, this paper proposes a receding
horizon H guaranteed cost control strategy. Specifically, the proposed controller has an explicit expression and involves
the stability of system, dynamic performance and constrained input. Thereby, the temperature tracking problem can be
cast into the linear matrix inequality (LMI) multi-objective optimization problem. The closed-loop control system can
not only constrain the intensity of incident electric field, but also satisfy the H. norm and guaranteed cost function.
The proposed control strategy is implemented on a one-dimensional waveguide heating model and its effectiveness can be

evaluated through the simulation.
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Debye medium

WE GO T P, AR IR A EURF 2 88 A 0 A Ak B
12 S AS AL R . B D ke U, 1
B PN 08 4D B T v A 2 T J IR e P S 1) R AL
1 ELAE 0 AL 5 AN ERIASE 7= A 1) SRR I 12
B A AR R HE A AR R S AR SR IR
Neumann i1 55544 N BB 112228050 7 4%
R 1 frs.

# 1 PI2ESHORNIESFIK Neumann 1 #4444
Table 1

nonhomogeneous Neumann boundary condition

Thermodynamic parameters and
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4.156 0.0068 1 -1

X LGS R, BRI A1 TEM A
I o A ) = LG, OF BLAE A O30 A e A= 3 ik %
Bt T FURE R B R AR A R, AR MRS
— IR RERL R KB X R T R L, W]
RS [ AEARIS 2153 B me S50y, PR B d A B 22 4
(Finite difference time domain, FDTD) K~

= i 4%
R E L) Helmholtz J7#2
B +k(T)E=0 (42)
dz2 o

How, k(T) = 2nf /e x \/e(T) +je"(T) Itk
B f = 2.45GHz 2EHZE; ¢ = 3.0 x 10°m/s
SR A AR AR REAS RIS AR A
T (T) FIFXI A FEAFE €(T), WK 2 k.

— A TS

0 NC e AT ]

120
= %
| B
{g 5
£ X

60 L e |
‘ ‘ | I 0
0 20 40 60 80 100

W/ C
Pl 2 AU TR € (T) FIREX A ARG €(T)
Fig.2 Relative dielectric constant ¢'(T) and relative

dielectric loss €' (T)
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