Torque= Force x radius (n x m)
                     (lb x ft)

S= distance/time
W= F x d (Joules)
Power (hp) = T x N/5252
Power (watts) = T x N/ 9.55

Ex. A motor develops a starting torque of 150 NxM if a pulley on the shaft has a diameter of 1m calculate the breaking force needed to stop the motor.
T= 150NxM
d= 1m  r= 0.5m
T= F x R
F= T/R
=150 NxM/0.5
=300N

Ex. In tightening a bolt a mechanic exerts a force of 200N at the end of a wrench having a length of 0.3m. What is the torque?
T= FxR
=200N x 0.3m
=60NxM

Ex. If the max torque is 50 NxM how long a bar is needed if the applied for is 35N?
T= FxR
r=t/f
= 50 NxM/36N
=1.39m

Ex. If a max torque required is 100lbxFt how long a bar is needed if the applied force is 13.25lbs?
T= FxR
R= T/F
= 100lbxFt/13.25lbs
=7.5ft

Ex. A fan requires 50lb/ft of torque to turn at its rated speed of 1725RPM what is the min hp rating for the motor to drive the fan?
Php= TxN/5252
= 50lbft x 1725RPM/5252
= 16.4Hp
How much torque does a 50Hp motor produce if it has a rated speed of 1200RPM?
Hp= TxN/5252
T= Hp(5252)/N
=50Hp(5252)/1200RPM
=218.8lbft

Efficiency of a Motor
· Ratio of useful power output to the power input 
%E=Pout/Pin x100
- efficiency is low when thermal energy is converted mechanical energy
· Steam turbines 25-30% 
· Combustion engines 15-30%
· Electric motors 75-98%
Ex. A 150kW electric motor has an efficiency of 92% when it operates at full load. Calculate the losses.
150kW=Pout 
Pin= Pout/0.92 = 163kW
Losses= Pin-Pout
=163k-150k
=13kW

Ex. If a motor is connected to a 500VDC source and is drawing 5.5A what is the efficiency of the motor if it produces 2.38Hp.
%E=Pout/Pin x 100
1hp=736W
=2.38Hp(746)/500(5.5A)
=64.6%

Ex. A 13hp motor is connected to a 500V, 28A supply. What is the efficiency of the motor?
%E=Pout/Pin x 100
=13Hp(746) / 500(28)
= 69.3%

Speed regulation
· Classification of motors on the basis of how the speed changes with load
· If the speed of a motor is relatively constant over a normal range

Speed Regulation(SR)= Snl – Sfl/ Sfl x 100

Ex. A shunt motor turns at 1550RPM with no load, at a full load it slows to 13.25RPM. What is the %SR?
%SR= Snl – Sfl/Sfl x100
1550RPM – 13.25RPM/ 13.25RPM x 100
= 16.98%

Ex. %SR=?? Sfl=615RPM Snl=700RPM
%SR=Snl – Sfl/Sfl x100
700 – 615/ 615 x 100
13.8%


Ex. A hoist is lifting a 2000lb iron ball, the drum of the hoist has a diameter of 8”. The drum turns at a steady speed of 180RPM. The motor is a DC motor with a full load amperage(FLA) of 90A at 250VDC. With no load it turns at 220RPM. 
a) How much torque is the motor providing?
b) How much Hp is the motor providing?
c) What is the input power?
d) %E=??    %SR=??

a) T=FxR
=2000lbsx0.33ft
=667lb/ft
b) TxN/5252
=667x180/5252
=22.8Hp
c) 250V(90A)
=22.5kW
d) =75.6%
=22.2%
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