Design and Performance Analysis of
Permanent Magnet High Speed Generator
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2. RMxprtE 0I88t =J|14H - 1

Rated Output Power (kW): 3
Rated Power Factor: 1
Rated Voltage (V): (Vdc=330V) 245
Number of Poles: 4
Frequency (Hz): 1600
Frictional and Wind Loss (W):(Z|AHl &, & =& 200
Rotor Position: Inner
Operating Temperature (C): 25
Type of Circuit: Y3

2. RMxprtE 0I88t =J|14H - 2

Number of Stator Slots: 24
Outer Diameter of Stator (mm): 76
Inner Diameter of Stator (mm): 34
Length of Stator Core (mm) 40
Type of Stator Core (Cogent) NO12
Stator Slot Fill Factor(%) 29
Thickness/Outer Diameter of Sleeve (mm) 0.7/32.2
* 2E 3™ Al M HE (m/s) 81
Air gap of Mechanical (mm) 0.9
Type of Magnet Sm2Co17




2. RMxprtE 0I88t =J|4H -3

Stator Weight (kg) 0.91
Rotor Weight (kg) (Sleeve, Bearing A 2]) 0.20
D-Axis Reactance (ohm) 2.09
Q-Axis Reactance (ohm) 2.16
Armature Phase Resistance (ohm) 0.10
Armature Phase Inductance (uH) 211
End Leakage Inductance (uH) 25.6
Number of Turns 40
Equivalent Br (Tesla) 1.09
Estimated Rotor Inertia(kgm”™2) 2.76e-5

2. RMxprtE 0I88t =J|4H -4

RMS Line Current (A) 7.14
Armature Current Density (A/mm~™2) 5.50
Frictional, Windage, Core, Rotor Loss (W) 200
Armature Copper Loss (W) 15.3
Total Loss (W) 215.3
Output Power (W) 3,000
Efficiency (%) 93.3
Speed (rpm) 48,000
Rated Torque (N.m) 0.64
Cogging Torque (N.m) 0.031
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3. Maxwell 2D Post 21 — 9
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3. Maxwell 2D Post Z1} — 11
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3. Maxwell 2D Post Z1} — 13
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RMxprt & Simplore & 3|8t Co-Simulation

Bop 1 | 50ul ZS ZS ZS 3]
R¢ of o L0211 4 A R:=100mdi VALUE f= 48000 r
30 Phr - 0 .naﬁlh c .vAvAvA + o
. . L:=0211m Rz R:=100mQt
A W V_RO1
Lz * .
C: L:=0.211m Rl R:=100mOt ‘ ROT2

god | 50u t _—m A RM

L D RMxprtLin

(=0 ] [@raz |




4. Simploer ¢} & -2

RMxprt & Simplore 138t Co-Simulation
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5. 21 &2l -1
: RMxprt, Maxwell 2D, Simplore o4 21t Bl
Maxwell 2D (Spice) RMxprt / Simplore Maxwell / Simplore
SPEED
Vdc Idc Pout Vdc Idc Pout Vdc Idc Pout
363.6 0 0 342.4 0 0 362 0 0
48
krpm 340.0 | 0.85 289 |[324.2| 0.81 263 344.2 0.86 0
323.4 | 4.30 1391 308 4.10 1263 | 323.5 453 0
305.4 | 8.70 2657 290 8.27 2398 | 304.7 8.7 0
300.0 | 10.00 | 3000 286 9.52 2723 300 10.00 3000
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