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Realization of high performance electromagnetic field analyses for sophisticated
design of electric machines
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We attained following results that can be used as a basis of high

performance electromagnetic field analyses. (1) We developed parallel TP-EEC method, and accelerated
time periodic non-linear electromagnetic field analyses for electric machines. (2) We proposed a
new IC preconditioning technique in which SIMD instructions are efficiently utilized for a linear
solver involved in finite element analyses. (3) We developed parallelization methods for the
analysis involving the slide mesh and the one considering the motion equation. (4) We succeeded in
accelerating micro-ma%netics computations by using H-matrices and parallel processing. (5) We
developed a software framework to efficiently execute many electromagnetic field simulations on a

parallel computer.
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(c) Torque waveform
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Calculation time [sec]
Number of time | Number of Parallel Parallel
steps per period processes TP-EEC TPFEM
16 2492.3 11736.1
32 1871.2 5937.7
1024 64 1523.7 2970.9
128 1714.2 1500.5
256 2446.9 753.4
2048 256 2802.9 2484.3
4096 256 2998.3 8273.2
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(a) Conventional DDM

(b) Proposed DDM
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Numb Average Average Average
o | clculaon |Speedup | N oo
processes |time per step ratio iterations iterations
1 4170.0 1.0 5.93 2,377
16 396.1 10.5 5.64 2,888
32 213.0 19.6 5.62 2,959
64 109.6 38.1 5.61 3,049
128 65.5 63.6 5.59 3,068
256 46.4 89.9 5.60 3,184
2
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Number . Average Total CG/
of C?;ﬂ?sl]on Speedup| NR | BiCGstab2
processes iterations iterations
Sequentia | 7,072.2 1.0 3.59 1,279,005
16 3160.7 2.24 13.18 224,971
32 2127.4 332 16.78 152,589
64 1599.7 4.42 19.58 118,001
128 1368.0 5.17 24.15 99,848
256 839.1 8.43 17.6 57,274
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