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Genetic algorithm model-based optimization for float-wall with
thermal-structural coupled
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Abstract: Taking the float-wall as the object of study, combined genetic algorithm with
exhaustive search, the thermal-structure coupling optimization of float-wall was researched
by the way of two-step progression. Using genetic algorithm to carrying out install position
optimization; then, using exhaustive search to optimize the thickness and the bolt diameter.
A float-wall has more excellent capability was obtained; the stress index was decreased by
22. 77%. The results show that the optimal technology applied in optimal design of float

wall is effective and reasonable.

Key words: combustor; float-wall; thermal-structural coupled;

structure optimization; genetic algorithm

[2]

[3-12]

o SR ERTY

:2011-06-22; :2011-08-30
1979—>, s s



42 27

s Jﬁrﬂ\/’mrﬂ
( ) )
( N ) Fig. 2 Three-dimentional(3-D) parameter model of
’ N the float-wall
[15-167
s 1.2
, , SISEA
3
1 —
1.1
1 . b
( ) )
2 s
5
JENIEREEAT ’
Jr ek Rt S SRR Fig. 3 Geometry model for temperature analysis
, UG (Unigraphics) ; s
ICEM
3 s FLUENT
g .
, (ot )
g, AUSRAREERE HiRE R b e 1.3 _
il (FF 2h8E)
fi1)
JE i) . (
1 )
Fig. 1 Structure of the float-wall

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1 - 43
) - Z . Q=o/lc]"0o
. Lo]”
( , 4
) N
b b ’ Z b
s ’ mlnf(I) - (Qmax - Qmm) + Qs!dv +
(Uanx 7 UZmin) + UZsldv
wax €D
, U, v e
st Qua < 1.0 (1)
1) | UZ ‘max < [UZ]
, 20 <L, < x” i =1,2,n
ANSYS Quax s Quin  Quar .
APDL ( ANSYS parameter design lan- s U s Uznin Uzeas 7
guage) - . s [UZ]
’ Z ’ O-lmm§ |UZ ‘max
s 4, 7 sz W ;
T 5 2
B A 2 TN T ] : ; ~
ey ey : ;F}ﬁqt;?gn A Visual C++ 2008
it | iy “ 1 N A (EAGA) ’
cmy VESCGABATERERL |V st |
Tl Daboeeit || e || ha ’
I L T 5.
U o N A2 ! I H 4 b pe
BT | o | LBARBERR], ,
TN i Re= o
o [k |«k%‘ﬁj’r§m.l B
sy sl “""l“" = ’
g ’
4 ~ b b
Fig. 4 Analysis flow chart in heat-flow ’ '
indirect coupling
P
(pa — D) (f — ) ,
cl T £ 2 avg
(k7. b= iz P — Fom f=1
(P}, {P}5, , lpd I < S
(K] (2)
(P}, (K] = D[kl (P} = b
e+ >y [K] P}, mel _ (pm *fpmz)(]{-i Fod) = f
{6}9 {6}( {AT}(" - 1 max avg f< f
() {ehrs (6} = P AN
(K] ({g} —{g}). (3)
f‘max b favg
2 . f
2.1 S

5 PasPe2 s Pml s P2



44 27
FLUENT -
s 2. 925 MPa,
I — 2000K; 3. 00 MPa,
SR HRTH | )
| P —— 85OK. 79
APDL p1=2.940 MPa, p, =2. 925 MPa.
1
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Fig. 6 Original structure of the float-wall
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Fig. 7 Temperature of float-wall
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Table 2 Optimization results of the float-wall
/ / /mm Q A /pm
mm mm L, L, L, L, L;
1.0 5.0 46.0 46.0 13.0 13.0 20.0 0. 404 0.0357 37.7 —50.1
1.0 5.0 35.8 42.8 18. 8 12.9 13.4 0. 384 0.0346 21.5 —47.0
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