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> 1. Introduction > 3. Obijective ONS O Jevice

< In the heating strip (e.g. steel) industry, the transverse flux induction heating (TFIH)|For TFIH device, the average temperature T.y, the relative non-uniformity T, and [RaeRis s cEilly
technology 1s widely used. However, TFIH still have problems of uneven temperature|heating efficiency » are very important which are regarded as the objectives. il
distribution on the strip surface at the outlet of heater and the heating efficiency is lower,|®T,, can be represented by -
which need to be solved. - (1)
¢ For solving above problems, the design parameters of TFIH device need to be optimized or|where T[i] Is the temperature value of the 1 sampling point and n is the sample number.
changed. But when the non-significant design parameters are selected or the number of design|eT., can be calculated by

parameters Is large, the optimization time will be very long. oy (2) 1l )
“* In this paper, Morris method of qualitative global sensitivity analysis (GSA) is used to rank| e is calculated by e ' e l‘- LREA L ) = '" =
the SenS|t|V|ty Va|ueS between the four d@Slgn parameters (the eﬁ:eCtlve Value Of the eXCltlng nzvgvxloo% (3) Fig. 4. Distribution nephogram of the strip surface, (a) the eddy current distribution, (b) the heat source distribution, and (c) the temperature distribution
current (lg), the frequency of the exciting current (fg), the moving speed of the strip (Vs), the|where Q Is the eddy current loss on the surface of the strip In time t, W Is the input " @
- - - - - - - - - - - Tab. 2. The heating data of the stri
length of the coll (L;)) and the three objective functions (the relative non-uniformity (T), the|excitation in the same time. N S R S N A g p Based on the above calculation results, it can
. . . . ; ; Ejéz Sample group Tav (°C) Trer (%) 1 (%) ot : :
average temperature (Tay), the heating efficiency (;)) of TFIH device. It provides an optimal |[FSSIRyFesE hod and i lication in TEIH — B 22 S50 RS IS BHIBEELTG (AL TUEE
o1 © \lay . _ . Morris method and its application in p Il uneven and s s ot 50 high uncer
priority for the optimization or change of the design parameters of TFIH device, and thus the : _ _ _ R R i i
optimization time can be reduced areatl When there are y design parameters, the matrix A of (y+1)Xy Is constituted as the T e YT sensitivities between design parameters and
p g y - - - - Fig. 5. Temperature distribution curve at heater outlet objective functions
: : : Input matrix of the device or system researched by selecting y+1 group of vectors as B _ _ '
»2. Simulation model of TFIH device follows O »>5.2. Results of sensitivities calculation and analysis
[ R —— ST (4) Individual sensitivities Combined sensitivities
T T ~T1_ E E E E E E E _=_: :_:- E _=_: e .l..J:: Xy Tab. 3. The individual sensitivities between the four design parameters and T,y Tab. 6. The combined sensitivities between the four design parameters and T,
E E E E E E E E E E E E E -=— E E E _E_ _—__: E _ _ _ . _xl Xo Xz .o Xy ) palrjaeri]igtr;rs Amplitude variations of parameter (J) lg(rjlls\:tlg/ l:g'/ palrjaeri]igtr;rs Amplitude variations of parameter (o) ge()r]r;?ii\?iis
S PPN EE | Inthe input matrix A, O means the Initial value of each design parameter, and 1 means| —— =z e B M- —
EEEEEEE N memmmml | | | | |the values of each design parameter after change. o0 amo amm o oww ams o  PIIPVPIEPIL 0 asw imo o s s asms x
E E E _E— E E E E EE E E ¢ - - Iy 7B v 4 73 - L 03085 0.1341 0  0.1648 0.0242 0.1579 Le 1.7457 17028 0  1.8174 1.6911 1.7393
E E E E E E E _=-: E E g E F_OrmUIa for CaICUIatlng IndIVIduaI SenSItIVIty (SeIeCt the deSIQn parameters from tWO Tab. 4. The individual sensitivities between the four design parameters and T Tab. 7. The combined sensitivities between the four design parameters and T
E E E E E =_ = _= p——— E === :——; :-:_' adJ acent rOWS) a?aerzigtr;rs Amplitude variations of parameter (J) lg(rj]!s\:tlg/ l:?' a[r);rzigtr;rs Amplitude variations of parameter (¢) Se(?\r:i?ii\r/]iid For these three
— — O A . 2> S - F(Xi+1)_ F(Xi) : 20%  10% 0 10% 20% : : 20%  10% 0 10% 20% . objective functions,
\ O) e e F nan o amE da T p te e ot
Movement direction of strip eFormula for calculating combined sensitivity (the performance of the design G o om0 wn ows  omes WP PPV «  oso7 o o om0 osmo o7z e design parameters
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Fig. 2. Double-layer hexagonal coil structure Fig. 3. The nephogram of temperature distribution ; : : - : :

L (mm) 536 603 670 737 804




