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Abstract

The application of isogeometric boundary element method (IGABEM) in the temperature field is
one of the important applications of the boundary element method. Compared with the traditional
boundary element method, the isogeometric boundary element uses the spline function to per-
form geometric and physical field interpolation approximation. It can effectively reduce the dis-
crete error in the traditional boundary element and improve the calculation accuracy, so it is
widely used in numerical analysis. Radial basis method was used to transform the integral term
with time gradient domain into boundary integral, and NURBS was used for geometric interpola-
tion to maintain the precise shape of the structure. Through numerical example, the calculation
results of traditional BEM and IGABEM are compared to verify the correctness and effectiveness of
the algorithm.
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Figurel. Ellipse model
1. HEREE

72 124 2008 B [a] FAS [FERB KA AR s AR A e I, Fodr /2320 NSTEP ARZR & AN [H] 15
K, NODE1-NODE9 Jy X 4 (AR [FIAA 5 £, NTYP (£2 [ Fk pR B 28 8Y) = 3, 8 [f) SR B ST iR 240,
O)i FEAEBRAR, L TR PRS2 AN IE 5], BREE T P90 4 52 R A% s g, i LUIRLFEAE AR 4K,
AR, TS T R SO FR AP s FLR B AARRHR 22 860 1077, AEASTE X EROMAR, BRSEr K
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Table 1. The effect of asynchronous length on temperature at different points in 200 s
= 1. 200 s TAEIH KX RE mALEE BRI R0

NSTEP NODE1 NODE2 NODE3 NODE4 NODE NODE6 NODE7 NODES8 NODE9

(-1.6,0) (-1.2,0) (—0.8,0) (-0.4,0) 0,0) 0.4,0) (0.8,0) (1.2,0) (1.6,0)
5 136.156 117.783 109.520 106.530 105.821 106.535 109.522 117.784 136.159
6 135.715 117.454 109.308 106.386 105.691 106.386 109.309 117.456 135.717
7 135.273 117.127 109.096 106.238 105.562 106.238 109.097 117.128 135.275
8 136.043 117.776 109.588 106.621 105.908 106.621 109.588 117.778 136.045
9 135.603 117.450 109.376 106.472 105.778 106.472 109.377 117.452 135.605
10 135.969 117.773 109.632 106.678 105.966 106.678 109.633 117.775 135.971

1 2 AR AR R BB RAR A i 3 s AU AN R SR AL e i 5 = (K2R, S TS NTYP =3
(30 2 B LA [ ik B KR NTY P = 8 14 i 0l B R 50, ARABARF IR U W R NTYP = 3 (3 E pR 4K
R ZASIEAA AR A, RA UM, DU FEAR s AGHESS, RO R 1042 R 5 e HER AR
FEAEWAFAE —E RO, B4R 1A R R AU — A B R, B ) 2R B R B K, HE
IR RE TSR S T, thsh 2 T HIB B(NPOLY) 2 — MR R, 2 T i/
it AU L, SRR RIELE .
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Table 2. Different types

of radial basis functions
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Table 3. The effect of asynchronous length on temperature at different points in 200 s
7= 3.200 s A EIRY 1R B 25 R B iR BE HO 20 (=]

NTYP NODE1 NODE2 NODE3 NODE4 NODE NODE6 NODE7 NODES8 NODE9
(-1.6,0)  (-12,0) (-0.8,0)  (-0.4,0) (0,0) (0.4,0) (0.8,0) (1.2,0) (1.6,0)
1 136.417 117.892 109.492 106.436 105.700 106.436 109.491 117.892 136.416
2 136.541 118.114 109.663 106.374 105.545 106.370 109.648 118.109 136.559
3 136.156 117.783 109.521 106.535 105.820 106.535 109.522 117.784 136.159
4 135.574 117.337 109.233 106.515 105.737 106.515 109.232 117.338 135.575
5 135.595 117.413 109.232 106.419 105.539 106.419 109.232 117.414 135.595
6 135.991 117.557 109.300 106.550 105.903 106.549 109.300 117.575 135.992
7 135.878 117.538 109.341 106.606 105.948 106.607 109.341 117.537 135.877
8 135.590 117.347 109.292 106.615 105.954 106.615 109.291 117.347 135.592
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Figure 2. Comparison of temperature values obtained by traditional BEM and IGABEM

2. 1% BEM 5 IGABEM 3k 812 EEAIXTEL

DOI: 10.12677/ijm.2020.91002

16

VA1


https://doi.org/10.12677/ijm.2020.91002

ERVI

P 2 Fp X BN Y Bl E A b R BB AR G BEM LSS S IGABEM T4 Xt LA, Hrp /e 1
AN RN 2 X Al B2 oA ], &) L IGABEM 54448 BEM (75 1A EL L P 1 22, Bl fE 4k
R R ZERR /DN, TSR A SRR R IR TR, A BT Y Bl AR AT ], BRI S R
o I T EIAHER ) IGABEM [T VETE S AR GE STt ST LR L ik ey — @iy, b
THREFERHESRIE AR, 98 VUSR], B TSR, ANEA FLUENT J7 ikt T iiE IGABEM
SVE IR .

7. &t

BEAE I (R0 T 95 K, BRI & — ELR2# IR A SR — R T A, JF HiR (A
R Sl T R PRI AR o AR 1 B R B AR AL RE (A PR 3R 2 —, (EL el T AR 1) 2R R A ik
WA, R EEERARR BN, T SERIER AR EVE, IR B 2, X T
YRR, AP 5~10 2 A BRI, AED K ) BN FEAE I RS AN o] 2, S B P KRR R TR
FEMELIERAARE RIS o AHAR PN SR I I A AR M ABOR, PR SR id S B AR N B, T
IRE R RRTFIL NI AL XM i, AT 8RN S 2 SR BE R R v T AR EE

SE 3

[1]  AEWS. 2T 5 ek R FERPERT 7T R R [C]. b5 JEa{FE T K2, 2019.

[2] XUFE. 25 UfRIid e rE s 22 45 MU RE 43 ST RARAL et IR [D]: [t 25621850, AR ERb e
AR K, 2017: 2-3.

[3] m&RfH, £, & @%b A niE R 5 FM]. dbs: BlEH R, 2015: 18-22.

[4] FE#p AT KRG M RGP ITIL R T EEW R [D]: [ L2850, Biat: 28K, 2011: 28-29,
128-129.

5] BEFEZ, /S50, BT, &0y, BRI, 070 dh ik 5 ook 10 26 IR S # R S5 M 3R M AL M [3]. 72224,
2019, 51(3): 884-893.

[6] Gao, X.W. and Davies, T.G. (2002) Boundary Element Programming in Mechanics. Cambridge University Press,
Cambridge.

[7] Chen, L.L., Liu, C., Zhao, W.C. and Liu, L.C. (2018) An Isogeometric Approach of Two Dimensional Acoustic Design
Sensitivity Analysis and Topology Optimization Analysis for Absorbing Material Distribution. Computer Methods in
Applied Mechanics and Engineering, 336, 507-532. https://doi.org/10.1016/j.cma.2018.03.025

DOI: 10.12677/ijm.2020.91002 17 JIEEWF


https://doi.org/10.12677/ijm.2020.91002
https://doi.org/10.1016/j.cma.2018.03.025

	Isogeometric Boundary Element Method for Transient Heat Conduction with Constant Coefficients
	Abstract
	Keywords
	瞬态常系数热传导问题的等几何边界元法研究
	摘  要
	关键词
	1. 引言
	2. 控制方程
	3. 瞬态温度场边界元法
	4. 边界积分方程的离散
	5. 时间推进法
	6. 椭圆算例
	7. 结论
	参考文献

