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« 1. More Electric Aircraft »
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1. More Electric Aircraft
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« 2. EMR-based Model of Dual 3-Phase Drive considering Iron Loss »
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2.1 Vector Space Decomposition
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2.1 System Modelling without considering Iron Loss é<7>>
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Modelling without considering Iron Loss — Maximum Torque per Ampeéere (MTPA)
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2.2 System Modelling considering Iron Loss
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« 3. Inversion-based Control with Maximum Torque Distribution per
Loss »
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3.1 General Strategies
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3.2 Specific case: Surface-mounted PMSM 11
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3.2 Specific case: Surface-mounted PMSM
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3.2 Maximum Torque Distribution per Loss
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« 4. Simulation Results with MATLAB/Simulink »
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4.1 Parameters and Simulation Scenario
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TABLE I: DT-PMSM System Parameters

Symbol  Parameters Value and unit | Simulation Scenario:

', Nominal torque 3.2 N'm _ o

N, Nominal speed 4500 rpm - Investigate in different torque-speed steps
j Pole pairs 4

R Stator resistance 0.435 Q - Compare loss and high-efficiency region
Ry dg-axix iron loss equivalent resistance 600 €2 between Maximum Torque Distribution per

Ry, d»q--axix iron loss equivalent resistance 600 €2 Loss with Maximum Torque Distribution
L Inductanc'e in dqg axi§ ‘ 0.0090 H per Ampere.

L. Leakage inductance in d.q, axis 0.0015 H

Stator spatial displacement 6 rad :
{Jf Flux Hniage P 0.38/ 6 wh.T |- Neglect Flux-Weakening effect (constant
rotor flux)

- Choose specific value for Iron Loss
resistance to test the Control Method
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4.2 Simulation Results under Torque Distribution condition 0.7-0.3
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« 5. Conclusion»

General Modeling and

Control scheme Future Works:

- Calculate Iron Loss
resistance with FEM,
Neural Network

Iron Loss EMR of Dual Three-Phase drive Torque Distribution via

representation Current Sharing strategy - Consider the transient

time in optimal control

Maximum Torque Distribution per Loss
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