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Abstract : In this paper, optimum design for efficiency of ultra-high-speed permanent magnet synchronous motor for
hydrogen fuel cell electric vehicle air blower is performed. First, the design factors that greatly affect the copper loss,
iron loss and eddy current loss were selected using analysis of variance. Then, the experimental points were selected

using the Latin hypercube sampling method, which is a statistical method for generating a near-random samples of the
design factor values from a multidimensional distribution and the test was carried out using an electromagnetic finite
element method. Based on the test results, the Gaussian process is used to optimize the efficiency. Finally, the loss and
efficiency of the optimum model were verified by using finite element analysis.

Key words : Analysis of variance(:=AHE4]

), Gaussian process(”F-A1QF ZZ A 2), Hydrogen fuel cell electric

vehicle(74: 83 A] A}5=}), Latin hypercube sampling(2H5l ZW3F), Optimum design(Z 24 7)),

Ultra-high-speed motor(Z 1% 5 7))

Nomenclature

SST : sum of squares

SSTr : sum of squares for regression

SSE : sum of squares for errors

y : response value

F: F-value

n : the number of experiments for each level
k : the number of levels

Subscripts

m > mean
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Table 1 Loss and efficiency of the initial model and optimum
model

Z712d | HH 24 =4
A& (W) 149.0 149.9 +0.9
TE W) 258.6 2515 =71
b FH-<= (W) 230.2 205.3 249
(%) 95.76 95.96 +0.2
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