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Low-Speed High-Speed
Parameter
Motor Quantity Motor Quantity
Torque 40.5 Nm 12 Nm
Speed 1000rpm 24000 rpm
A 145 A/Cm 225 A/ICm
B3 065T 07T
Dsi 154 mm 90 mm
(Fe 175 mm 90 mm
Kw 0.933 0.933
C 1 KVA min/m3 1.7 KVA min/m3
Pout 4.24 kw 30 kw
Cooling Water jacket Self cooling without fan
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# | Parameter Description
x1 Dag Air-gap average diameter
X2 Ife Axial length
x3 wsst Stator slot tooth width
x4 hss Stator slot height (hss1+hss2)
x5 hsy Stator yoke thickness
X6 Nsw Number of stator winding turns/phase
X7 g Physical air-gap length
x8 thys Hysteresis ring thickness
x9 hry Rotor yoke thickness
x11 opm PM pitch angle
x12 Wpm PM thickness
x13 Dri Rotor inner diameter
x15 Nss Number of stator slots
x16 asw Number of stator winding parallel branches
x17 P Number of pole pairs
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T.C.n = Cost(imperialist,) + & x mean{Cost(coloniesofempire, )} o)

1 Current density in the stator

2 Flux density in the stator cogging

3 Filling factor of stator slot

4 The minimum width of the stator tooth

5 At least stator slot openings

6 Height/width ratio of stator slot

7 The maximum linear speed of the rotor (in case of PM rotor to be EPM).
8 The minimum diameter of the shaft.

9 The diameter, length and weight constraints.

10 The minimum dimensions of length, width and thickness of the magnet.
11 The maximum linear speed ( U"nzzmn(nys) )
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Select outpout rating power,
Neync, lmax and £

Set Min. and Max boundaries

of design variables

Solver sets the values of Magne_tic_ fqu density
design variables limitations:
By<1.8T

Calculate other dimensions from
design variables

Feasibility
of optimization constraints
{section IV. 2}*

(x40

No

Convergence
criterion/
ax. iterations.

FE Analysis of
MSPMHM

C Execute EEC of MS-PMHM ]
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Optimization Results augs 21,k i -0
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Parameter Value Description
Number of Countries 200
Number of Initial 8
Imperialists
Nu&?g;ic;fsall 192 Number of Countries- Number of Initial Imperialists
Rate of change of the socio-political characteristics of a country in
Revolution Rate 0.3 a revolution
B 2 Assimilation Coefficient
¥ 0.5 Assimilation Angle Coefficient
Total Cost of Empire = Cost of Imperialist + Zeta * mean(Cost of
£ 0.02 All Colonies)
The percent of Search Space Size, which enables the uniting
Uniting Threshold 0.02 process of two Empires

Finite Elements Analysis and Experimental Study ;yile 3guxo gl32! Judxi —#
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