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EE 301 HW#30
Linear Motors

1) Given:  A 30V DC linear motor operates in a steady state mode with a magnetic B-field of 0.8T, and a moveable “bar” with an effective length of 1 meter and a rail resistance of 0.02Ω. 

Req’d:  Find the back EMF (EIND) and the steady-state velocity of the bar for two conditions: 

a) unloaded (frictionless) 

b) Loaded to 200 N. 
Soln:
Ufrictionless = __________
EIND_frictionless = __________
U200N LOAD = __________
EIND_LOADED = __________
2) Given:  A 15V DC linear motor is operating in a steady state mode. The effective length of the moveable bar is 0.3 meters and the rail resistance is 0.01Ω. The magnetic B-field is 0.5T and the bar has a velocity of 90m/s.
Req’d: Determine the force of the mechanical load on the bar and the efficiency of the linear motor.

Soln:
FLoad = __________

η = __________

3) Given:  A 24V DC linear motor has an output power of 5kW with overall efficiency is 95% when it has reached steady-state.
Req’d:  
a. When the rail is at steady-state speed, determine the current, electrical power lost in the rail resistance, rail resistance (Rrail) and induced voltage (EIND).
b. When voltage is first applied to the rails (with speed at zero, so EIND = 0V), determine the start-up (inrush) current.
Soln:
I = __________

Pelec loss = __________
Rrail = __________
EIND = __________
ISTARTUP= __________


