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Table 8: Total heat capacity calculation for the three case study motors.

Front Scooter Rear Scooter Coreless AF
Motor Motor Motor
Copper Mass (c,=384)/kg-K) 0.12kg 0.18kg 1.26kg
Steel Mass (c;=4601/kg-K) 0.68kg 0.68kg 0.00kg
Total Heat Capacity = Tmc, 360Ws/K. 380Ws/K. 4BOWs/K.
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Table 9: Measurement of the motor constant for BLDC operation in the three case study motors.

Front Scooter Rear Scooter Coreless AF

Motor Motor Motor
V (applied voltage) 36.0V 36.0V 20V
1 (no load) 1.50A 0.85A 15A
R (DC resistance, two phases) 21mQ 333mQ 20.8mQ
E=V-IR 357V 359V 197V
@, (mechanical speed) 1680rpm 1140rpm 1500rpm
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Table 7:

Rear Scooter | Coreless AF
“Turms per Phase Geries parallel) Wsip S0sTp
Wire Gauge TAWG TAWG TAWG
Total Parallel Cross-Section Area 08Imm 08Imm 523mn
Resistance per unit Length 20.9m0/m 20.9m0/m 33mO/m
Wire Type Round Round Flat
Winding Temmination Wye Wye Delta
“Average Length per Tum S0mm S0mm 30mm
Total Length per Phase Sam 81m 9m
Estimated Resistance per Phase

(wye) [IEY 169mQ 304mQ

(delta) 10.1m0
Measured Resistance per Phase

(wye) Homa 167m

(delta) 109m0
Ampacity by 10Ams/mn? (wye) §2Am 82 Am
Ampacity by 102,/ m (delta) 91 A,
Operating Voltage 7V 7V 7.0V e
Total PowerIn by 3VI W W HATW

Heat Generated by 3FR. E S0W W
Percent Power lost to PR 12% 7% 6%





