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 Rather than the equivalent circuit of Fig. 10, we choose one more akin to Fig. 9 
to yield the result shown in Fig. 13.  Based on past experience, the following 
simplifying assumptions can be made for this model:   
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C.  REPORT 
(a) Based on your data from the no-load and locked-rotor tests, do the 

following.  Plot graphs similar to those described in Figure 14 and find the power 

lost due to friction and windage.  Compute the following: (1) the stator winding 

phase resistance R1 from your line-to-line measurement, (2) numerical values of 

the exciting path elements Ro and Xo at rated voltage, and (3) numerical values 

of R2 and X1 and X2 at rated current.  Assume that X1 is equal to X2.  Show your 

final equivalent circuit (Figure 13) for the induction motor using these values, 

 (b) Use your equivalent circuit to calculate the expected starting 

current of the motor assuming 120 Vrms, line-line and no load.  Is your calculated 

value close to the observed value? Comment.  [Note: You will have to study Fig. 

13 and Section 7 with care to answer this question successfully.]    

(c) Use your equivalent circuit to generate smooth theoretical curves of 

slip (%), torque (ft-lbs), power in (watts), power out (Hp), efficiency (%), line 

current (Amp), and power factor versus motor speed (rpm).  All of these 

parameters are to be computed at 120 Vrms, line-line and six separate graphs are to 

be made using the same motor speed scale.  Next, overlay the experimental 

points onto these graphs and comment cogently. 

(d)  Using your equivalent circuit, compute the motor horsepower at 

rated line-to-line voltage of 208V and rated speed.  Compare your result with the 

0.75 Hp given as the rated output on the motor nameplate.   Is 0.75 Hp a 

conservative value for this motor? 
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