How a VFD Affects Torque and Horsepower

HP or tomgue will chanse depending on the change in frequencv when the speed of 2n AC motor
iz controlled bv aWVFD. Figurs 1 below wisvallyillustrates these changes. The X ams 15 motor
spead from 0 to 120 hertz. The Y axis is the percent of HE and torgue. HP and torque are both
100 percent at &0 hertz (base motor speed). When the VFD reduces frequency and motor spesd,
it also reduces woliage to l=ep the volte'hertz ratio constant. Torgue remains at 100 percent, but
HF iz reduesd in direct proportion to the change in speed.

At 30 hertz, the HP 1z 30%% of the full HP at 80 hertz. The reason this occvrs 15 becapse the total
torque produced pervmt of tme is also reduced by 30 percent becavse of fawer motor rotabions.
The HP and torque equations can be vsed to verify this relationship.
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Figare 1. HF amd oo charges wi th dif e freguen s

HE and tomgue flip sitvations when a ¥V FD increases frequency above &0 hertz. . and torque
decreases as Fequency increases above & herz, while HP remains at 100%. The torgue
raeduetion oocurs becavse motor impedance inereases with frequency increases. A VED cannot
increase the voltage above its supply veltaze. This cavses the corent to decrease as Fequency
increases, thos decreazing the availabls torgue.




