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                                                                        SYLLABUS 

ELECTRICAL MACHINES LABORATORY – 2 

Sub Code: 15EEL47                                  IA Marks: 20 

Hrs/week: 03                                   Exam Hours: 03 

Total Hours: 42                                              Exam Marks: 80 

1. Load test on dc shunt motor to draw speed – torque and horse power – efficiency 

characteristics. 

2. Field Test on dc series machines. 

3. Speed control of dc shunt motor by armature and field control. 

4. Swinburne's Test on dc motor. 

5. Retardation test on dc shunt motor. 

6. Regenerative test on dc shunt machines. 

7. Load test on three phase induction motor. 

8. No load and Blocked rotor test on three phase induction motor to draw (i) equivalent 

circuit and (ii) circle diagram. Determination of performance parameters at different load 

conditions from (i) and (ii). 

9. Load test on induction generator. 

10. Load test on single phase induction motor to draw output versus torque, current, power 

and efficiency characteristics. 

11. Conduct suitable tests to draw the equivalent circuit of single phase induction motor and 

determine performance parameters. 

12. Conduct an experiment to draw V and Λ curves of synchronous motor at no load and load 

conditions. 

 



INDEX PAGE 

 

Note:  

 If the student fails to attend the regular lab, the experiment has to be 
completed in the same week. Then the   manual/observation and record 
will be evaluated for 50% of maximum marks. 
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Course objectives & outcomes 

Course objectives: 

1. To perform tests on dc machines to determine their 
characteristics. 

2. To control the speed of dc motor 

3. To conduct test for pre-determination of the performance 
characteristics of dc machines 

4.  To conduct load test on single phase and three phase 
induction motor. 

5. To conduct test on induction motor to determine the 
performance characteristics 

6. To conduct test on synchronous motor to draw the 
performance curves. 

Course outcomes: 

At the end of the course the student will be able to: 

1. Test dc machines to determine their characteristics. 

2. Control the speed of dc motor 

3. Pre-determine the performance characteristics of dc 
machines by conducting suitable tests. 

4. Perform load test on single phase and three phase induction 
motor to assess its performance. 

5. Conduct test on induction motor to pre-determine the 
performance characteristics 

6. Conduct test on synchronous motor to draw the 
performance curves. 
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OUR VISION 

To create centers of excellence in education and to serve the society by enhancing the quality 

of life through value based professional leadership.  

 

OUR MISSION 

 To provide high quality technical and professionally relevant education in a diverse 

learning environment. 

 To provide the values that prepare students to lead their lives with personal integrity, 

professional ethics and civic responsibility in a global society. 

 To prepare the next generation of skilled professionals to successfully compete in the 

diverse global market. 

 To promote a campus environment that welcomes and honors women and men of all 

races, creeds and cultures, values and intellectual curiosity, pursuit of knowledge and 

academic integrity and freedom. 

 To offer a wide variety of off-campus education and training programmes to 

individuals and groups. 

 To stimulate collaborative efforts with industry, universities, government and 

professional societies. 

 To facilitate public understanding of technical issues and achieve excellence in the 

operations of the institute.  
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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 

 

VISION: 

To be a department of excellence in electrical and electronics Engineering education and 

Research, thereby to provide technically competent and ethical professionals to serve the 

society. 

MISSION: 

 To provide high quality technical and professionally relevant education in the field of 

electrical engineering. 

 To prepare the next generation of electrically skilled professionals to successfully 

compete in the diverse global market. 

 To nurture their creative ideas through research activities. 

 To promote research and development in electrical technology and management for the 

benefit of the society. 

 To provide right ambience and opportunities for the students to develop into creative, 

talented and globally competent professionals in electrical sector.  

 



 
 
 
 
 
 
 
 
 
 
 

 

Caution 
 

1. Do not play with electricity. 

2. Carelessness not only destroys the valuable equipment in 
the lab but also costs your life. 

 
3. Mere conductivity of the experiment without a clear 

knowledge of the theory is of no value. 
 

4. Before you close a switch, think of the consequences. 

5. Do not close the switch until the faculty in charge checks 
the circuit. 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 



 
‘General Instructions to Students’ 

 
1. Students should come with thorough preparation for the experiment to 

be conducted. 
 
2. Students will not be permitted to attend the laboratory unless they bring 

the practical record fully completed in all respects pertaining to the 
experiment conducted in the previous class. 
 

3. Name plate details including the serial number of the machine used for 
the experiment should be invariably recorded. 

 
4. Experiment should be started only after the staff-in-charge has checked 

the circuit diagram. 
 

5. All the calculations should be made in the observation book. Specimen 
calculations for one set of readings have to be shown in the practical 
record. 

 
6. Wherever graphs are to be drawn, A-4 size graphs only should be used 

and the same should be firmly attached to the practical record. 
 

7. Practical record should be neatly maintained. 
 

8. They should obtain the signature of the staff-in-charge in the 
observation book after completing each experiment. 

 
9. Theory regarding each experiment should be written in the practical 

record before procedure in your own words. 
 
 

    10. Come prepared to the lab with relevant theory about the Experiment  
          you are conducting. 
 
    11. While using Electrolytic capacitors, connect them in the right polarity. 
      
    12. Before doing the circuit connection, check the active components,  
          equipments etc, for their good working condition. 
 
    13. Do not use the multimeter, if the battery indication is low. 
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Experiment No.  1                       Date: __/__/_____ 
LOAD TEST ON 3-Ф INDUCTION MOTOR 

 

AIM: To conduct load test on three-phase induction motor and plot the following 

characteristics.  i) BHP V/S slip           ii) BHP V/S η   

     iii) BHP V/S pf            iv) Torque V/S speed. 

 
APPARATUS REQUIRED: 
 

Sl. No Particulars Range Type Quantity 

01. Voltmeter 0-600V MI 01 

02. Ammeter 0-10A MI 02 

03. Wattmeter 10A, 600V UPF 02 

04. Tachometer -- Contact 
Type 

01 

 
PROCEDURE:  
 

1. Connections are made as shown in the circuit diagram (1.a) 

2. Measure and notedown the circumference of brake drum by using cotton thread. 

3. Spring balances S1 and S2 are kept in zero out-put position by operating the 

adjustment wheels T1 and T2. 

4. By keeping the 3-Ф auto-transformer voltage in zero out-put position, the supply 

switch (S1) is closed. 

5. Vary the auto-transformer voltage gradually and apply the rated voltage of 

induction motor. [ say 415V] 

6. The no-load readings of all the meters and speed are noted down.  

7. The Induction motor is loaded gradually by tightening the belt till the rated 

current. At each load all the meter readings and speed are noted down. 

8. To stop the motor, the load is removed (belt is loosened), the 3-Ф auto-

transformer voltage is reduced to its initial zero out-put position, the supply 

switch (S1) is opened. 
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CALCULATION: 
 
Circumference of the brake drum = _______ cm = ________m 

Radius of the brake drum = r = Circumference of the brake drum = ________meters 
                                                                 2∏ 
 
Torque (T) = (S1 ~ S2) * r = ___________Kg-m 
 

BHP = 4500
2 

  =  

 
Output in Watts = BHP × 735.5  
 
 
Input in Watts = (W1 + W2)         
            

Therefore %Efficiency (ŋ) = 100
Input

OutPut
 = 

 

Cos Ф = 
LL

21

I ..V3
 WW 
 

 

Slip = 
 N
N) - (N

S

S       

 

Ns = 
P

f120
       Where P = No. of poles 

 

NOTE:      W1 = (k1 × Watt Meter Reading.)      Where, k1 = 
 Deflection Scale Full

) CosI(V selsel 
 

 

               W2 = (k2 × Watt Meter Reading.)      Where, k2 = 
 Deflection Scale Full

) CosI(V selsel 
 

 

 

 

 

 

 

 

 

Signature of Staff-incharge 
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CIRCUIT DIAGRAM: 

 

 

 

Name Plate Details 
KW  

Volt  

Amp  

RPM  
 

TABULAR COLUMN: 

Sl. 
No. 

V 
(Volts) 

A 
(Amps) 

W  
(Watt) 

S1 

Kg 
S2 

Kg 
(S1~S2) 

Kg 

N 
Speed 
(rpm) 

T 
Torque 
(Kg-m) 

BHP 
Output 
(Watt) 

Slip %η 

 

 

 

 

 

 

            

 

NOTE:  1) W = (k × Watt Meter Reading.)        Where, k = 
 Deflection Scale Full

) CosI(V selsel 
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Experiment No.  2                         Date: __/__/_____ 

LOAD TEST ON 1-Ф INDUCTION MOTOR 

AIM:  

 

 To conduct load test on a given 1-Ф induction motor and plot the following     

characteristics.  i) BHP V/S slip           ii) BHP V/S η   

     iii) BHP V/S pf            iv) Torque V/S speed. 

 

 
APPARATUS REQUIRED: 
 
 

Sl. No Particulars Range Type Quantity 

01. Voltmeter 0-300V MI 01 

02. Ammeter 0-5/10A MI 01 

03. Wattmeter 10A, 300V UPF 01 

04. Tachometer -- 
Contact 
Type 

01 

 
 
PROCEDURE: 
 

1. Connections are made as shown in the circuit diagram (2.a) 

2. Measure and notedown the circumference of brake drum by using cotton thread. 

3. Spring balances S1 and S2 are kept in zero out-put position by operating the 

adjustment wheels T1 and T2. 

4. By keeping the auto-transformer voltage in zero out-put position, the supply 

switch (S1) is closed. 

5. Vary the auto-transformer voltage gradually and apply the rated voltage of 

induction motor. [ say 230V] 

6. The no-load readings of all the meters and speed are noted down.  

7. The Induction motor is loaded gradually by tightening the belt till the rated 

current. At each load all the meters and speed readings are noted down. 

8. To stop the motor, the load is removed (belt is loosened), the auto-transformer 

voltage is reduced to its initial zero out-put position, the supply switch (S1) is 

opened. 
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MODEL GRAPH: 

 

 

CALCULATION: 
 
Circumference of the brake drum = _______ cm = ________m 

Radius of the brake drum (r) = circumference of the break drum = __________meters 
                                                                     2∏ 
 
Torque (T) = (S1~ S2) * r = --------------------------------- Kg-m 
 

BHP = 4500
2 

  =  

 
Input in Watts = W                               
 
Output in Watts = BHP × 735.6  
 

CosΦ = 
I V

W 


 

 

Slip = 
 N
N) - (N

S

S       

 

Ns = 
P

f120
                                                                           Where P = No. of poles 

 

Therefore; %Efficiency (ŋ) = 100
Input

OutPut
  
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Signature of Staff-incharge 
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CIRCUIT DIAGRAM: 

 

 

Name Plate Details 

 MOTOR GENERATOR 

kW   

Volt   

Amp   

RPM   

 

TABULAR COLUMN: 

Sl. 
No. 

    VL 
(Volts) 

IL 
(Amps) 

   W1 

(Watt) 
   W2 

(Watt) 
I1 

(Amps) 
I2 

(Amps) 

Output= 
W1+W2 

 (Watt) 

Input= 
VL.IL 

(Watt) 
%η 
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Experiment No.  3                        Date: __/__/_____ 
 

LOAD TEST ON INDUCTION GENERATOR 

AIM:  

 To conduct load test on a given induction generator and to find its efficiency.  

 
APPARATUS REQUIRED: 

 

Sl. No Particulars Range Type Quantity 

01. Ammeter  (0-5)A MC 01 

02. Ammeter (0-5/10)A MI 02 

03. Rheostat  0-750Ώ,1.2A  01 

04. Wattmeter 10A, 600V LPF 02 

05. Voltmeter (0-600V) MI 01 

06. Voltmeter (0-250V) MC 01 

 

 
PROCEDURE: 
 

1. Connections are made as shown in the circuit diagram (3.a). 

2. Close the 3-phase supply switch (S1) and vary the 3-phase auto-transformer 
slowly by observing the rotation of induction motor up to 415V. if the rotation of 
induction motor is reverse i.e., opposite to the arrow mark as mentioned in 
induction motor, then bring the auto-transformer to zero position and change any 
two phase terminals. 

3. Check the DC supply voltage and its polarity by using multimeter. Now slowly 
vary the Rheostat to cut-out position until the multimeter reads the D.C. supply 
voltage. 

4.  Now close the DC supply switch. 

5. Vary the field excitation slowly by using the Rheostat (i.e., under excite) up to the 
stand-still rotation of energy meter. At this condition the Induction motor is 
floating on the bus bar. 

6. Now slowly vary the rheostat (i.e., under excite) until the energy meter starts 
rotating in opposite direction. At this condition the Induction Motor is working as 
Induction Generator. 

7. Note down all the meter readings by slowly varying the rheostat. 

8. After taking the readings vary the rheostat until the rotation of energy meter 
comes to stand still position. 

9. Now open the DC supply switch and bring back the rheostat to initial cut-in 
position and the 3-phase auto-transformer to zero position and then open the 3-
phase supply switch (S1). 
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NOTE:  W = (k × Watt Meter Reading.)        Where, k = 
 Deflection Scale Full

) CosI(V selsel 
 

 

%Efficiency (ŋ) = 100
Input

OutPut
  
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CIRCUIT DIAGRAM: 

 
 
 

Name Plate Details 
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Experiment No.  4                        Date: __/__/_____ 
 

LOAD TEST ON A DC SHUNT MOTOR 
 

 AIM: 
 

 To conduct the load test on the given DC shunt motor and to plot the  
                      Following Characteristic curves - (1) Speed v/s BHP 

                                                            (2) %η v/s BHP and 
                                                            (3) Speed v/s Torque 
                                                            (4) BHP v/s Torque 
 
APPARATUS REQUIRED: 
 
 
               
 
 
 
 
 
 
 
 
 
 
 
 
 
PROCEDURE: 
 
1. Connections are made as shown in the circuit diagram (4.a). 

2. Keeping the rheostat R1 in the field circuit of motor in cut-out position, the rheostat 

R2 in the armature circuit of the motor and the rheostat R3 in the field circuit of the 

generator in cut-in positions and all load switches in off condition, the supply switch 

(S1) is closed. 

3. The motor is brought to its rated speed by cutting out the rheostat R2 and then by 

cutting in the rheostat R1, if necessary. 

4. The generator voltage is built up to its rated value by gradually cutting out the 

rheostat R3. 

5. No load readings of all meters and speed are noted down. 

6. The generator is loaded by gradually applying the loads. At each load, readings of all 

the meters and the speed are noted down. 

7. The load on the generator is completely removed; all the rheostats are brought back 

to their respective initial positions and the supply switch (S1) is opened. 

 
 
 
 

Sl. 
No Particulars Range Type Quantity 

01 Voltmeters 0-300V MC 02 

02 Ammeters 0-10/20 A MC 02 

03 Rheostats 
0-750Ω, 1.2A 
0-38 Ω,8.5A 

- 
- 

02 
01 

04 Tachometer - - 01 



15EEL47: Electrical Machines Laboratory-II                                             2016-17 
 

TABULAR COLUMN: 

Sl. 
No 

Vm 
(Volt) 

Im 
(Ampere) 

VL 
(Volt) 

IL 
(Ampere) 

N 
(rpm) 

Motor 
O/P 

(Watt) 
BHP % Torque 

(Kg-m) 

 
 
 
 
 
 
 
 
 

            

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

     

 
 
 
 
 
 
 
 

 
 
 
 
 
 

  
 
MODEL GRAPHS 

 
 
 
 
 

  



15EEL47: Electrical Machines Laboratory-II                                             2016-17 
 

Dept. of EEE, C.I.T, Gubbi, 572 216  Page No.16 

CALCULATIONS: 
      
Motor Input = Vm × Im Watt 
 
Motor Output = Generator Input Watt 
 
Generator Output = VL × IL Watt 
 
Assuming generator η as 0.85 
 
Motor output = (VL × IL)/ 0.85    Watt 
 
% η motor = (Motor output in watt / motor input in watt) × 100 
 
B.H.P   = Motor output in watt / 735.5  
 
Torque = (B.H.P × 4500) / 2 π N      Kg-m 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Signature of Staff-incharge 
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CIRCUIT DIAGRAM: 

 
 
 
MODEL GRAPHS 
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Experiment No.  5                        Date: __/__/_____ 

SPEED CONTROL OF D.C SHUNT MOTOR 

 

   AIM: 
To control the speed of D.C. Shunt motor by- (1) Armature control method 

                                                        (2) Field Flux control method 
 

  APPARATUS REQUIRED: 
 
 
 
 
 
 
 
 

PROCEDURE: 
 

 I.  Armature Control Method 
 

1. Connections are made as shown in the circuit diagram (5.a) 
2. Keeping the rheostat R1 in the field circuit of motor in cut-out position, the 

rheostat R2 in the armature circuit of the motor in cut-in positions the supply 
switch (S1) is closed. 

3. Field current (If) is adjusted to a constant value by adjusting the rheostat R1 
and the rheostat R2 is gradually cut-out in steps and at each step the 
readings of voltmeter and the speed are noted down. 

4. The above procedure is repeated for another value of field currents.  
5. All rheostats are brought back to their respective initial Positions and the 

supply switch (S1) is opened 
 
II. Field Flux Control Method 
 

1. Keeping the rheostat R1 in the field circuit of the motor in cut-out position, the 
rheostat R2 in the armature circuit of the motor in cut-in position, the supply 
switch (S1) is closed. 

2. The rheostat R2 is adjusted to get the required voltage across the armature 

3. The rheostat R1 is gradually brought to cut-in in steps and at each step the 
readings of ammeter and speed are noted down. 

                [Note: The rheostat R1is cut-in till the speed is little above the rated speed of    
                     Motor] 

4. The experiment is repeated for another value of armature voltage.  

5. All rheostats are brought back to their respective initial Positions and the 
supply switch (S1) is opened. 

6. The graphs are plotted as shown in model graphs (1 and 2). 
 

  

Sl. No. Particulars Range Type Quantity 

01 Voltmeter 0-300V MC 01 

02 Ammeter 0-1/2A MC 01 

03 Rheostats 
0-38 Ω,8.5A 
0-750Ω,1.2A - 

01 
01 

04 Tachometer - - 01 
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TABULAR COLUMN: 

1. Armature Control Method 
 

If = ______Ampere (Constant)                   If= _______Ampere (Constant) 
 
 

Sl.  
No Va Volts 

Speed  
rpm  

Sl.  
No Va Volts 

Speed  
rpm 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

                          

 
2. Field Flux Control Method 
 
  Armature Voltage = ____Volt (Constant)         Armature Voltage =____Volt (Constant) 
 
 

Sl.  
No 

If Ampere 
Speed  
rpm 

 
Sl.  
No 

If Ampere 
Speed  
rpm 
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CIRCUIT DIAGRAM: 
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Experiment No.  6                        Date: __/__/_____ 
 

SWINBURNE’S TEST                    
AIM: 

To determine the constant losses and hence to find the efficiency of a given DC 
Machine at any desired load.    
                                         

APPARATUS REQUIRED: 

 
 
 
 

 
 
 

 
 

 
 
 
 

PROCEDURE: 

 
1. Connections are made as shown in the circuit diagram (6.a).  

2. Keeping the rheostat R1 in the field circuit of motor in cut-out position, the 

rheostat R2 in the armature circuit of the motor in cut-in positions the supply 

switch(S1) is closed. 

3. The motor is brought to its rated speed by cutting out the rheostat R2 and cutting 

in the rheostat R1 if necessary. 

4. Readings of all the meters and speed are noted down. 

5. All the rheostats are brought back to their respective initial positions and the 

supply switch (S1) is opened. 

6. The graph of Efficiency v/s Load current is plotted as shown in Model Graph. 

 

Determination of Armature Resistance (Ra) by V-I method: 
 

a. Connections are made as shown in the circuit diagram(6.b) 

b. Keeping the rheostat in cut-in position, the supply switch (S1) is closed, 

Rheostat is adjusted to any value of current (say 1A) and the readings of 

ammeter and voltmeter are noted down. 

c. The supply switch (S1) is opened. 

Sl. No. Particulars Range Type Quantity 

01 Voltmeters 
0-300V 
0-30V 

MC 
MC 

01 
01 

02 Ammeters 
0-5A 

0-1/2A 

MC 

MC 

01 

01 

03 Rheostats 
0-750Ω,1.2A 
0-38Ω,8.5A 

- 
01 
01 

04 Tachometer - - 01 
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Determination of Armature Resistance (Ra): 
 

 
 
 
 

 
 
 
 

MODEL GRAPH: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Sl. No 
VL 

Volt 
IL 

Amp 
If  

Amp 
    

 
 
 
 

Sl. 
No. 

Load 
(X) 

% m % g 

1. 
 

Full 
Load 

  
 

 
2. 
 

 
¾ of 
F.L 

 

  
 
 

 
3. 
 

 
½ of 
F.L 

 

 

 
 
 

 
4. 

 
¼ of 
F.L 

  
 
 
 

Sl. No. 
V  

(Volts) 
I  

(Ampere) 
Resistance  
Ra = V/I Ω 
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CALCULATION: 
 
      IL = No-load motor current, Ampere 

      If = Field current, Ampere 

      VL= No-load motor terminal voltage, Volt  

 

i. No-load input power = VL×IL Watts 

ii. Armature copper loss = ( IL – If)2 ×Ra Watts 

iii. Constant losses, Wc = No load input power – armature Cu loss  

   
 I. Efficiency when working as a motor 

 
a. Ia = (x.IFL- If  )Ampere 

Where x= (1, ¾, ½, ¼) 

b. Armature copper loss = (Ia)
2 ×Ra Watts = (x.IFL - If)

2 ×Ra Watts 

c. Total losses = (Wc + armature copper loss) Watts 

d. Input to the motor = V1 (x.IFL) Watts 

 (V1 is the rated voltage of the Motor) 

e. Output of the motor = (Input - Total losses) Watts 

      f.   %η = (Output / Input) × 100 

  
     II. Efficiency when working as a generator  

a. Iag= (xIFL+ If  )Ampere 

Where x= (1, ¾, ½, ¼) 

b. Armature copper loss = (Iag)2 ×Ra Watt = (x.IFL + If)2 ×Ra Watts 

c. Total losses = (Wc + armature copper loss) Watts 

d. Output of generator = V1(x.IFL) Watts 

(V1 is the rated voltage of the Generator) 

e. Input to the generator = (Output + Total losses) Watts 

f. %ηg = (Output / Input) × 100 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Signature of Staff-incharge 



15EEL47: Electrical Machines Laboratory-II                                             2016-17 
 

CIRCUIT DIAGRAM: 

 

 

 

Determination of Armature Resistance (Ra): 
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V  
(Volts) 

I  
(Ampere) 

Resistance  
Ra = V/I Ω 
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Experiment No.  7                        Date: __/__/_____ 
RETARDATION TEST 

 
AIM: 

To determine the stray loss and hence to find the efficiency of the given D.C. 
shunt motor and Shunt generator. 
                              

APPARATUS REQUIRED: 
 

Sl. No. Particulars Range Type Quantity 

01. Voltmeters 
0-30V 
0-300V 

MC 
MC 

01 
01 

02. Ammeters 
0-5A 

0-1/2A 
MC 
MC 

01 
01 

03. Rheostats 
0-750Ω,1.2A 
0-38Ω,8.5A 

- 
01 
01 

04. Tachometer - - 01 

05. Stopwatch - - 01 

 
PROCEDURE: 

1. Connections are made as shown in the circuit diagram (7.a) 

2. Keeping the rheostat R1 in the field circuit of motor in cut-out position, the 
rheostat R2 in the armature circuit of the motor in cut-in position, the load 
rheostat RL in the armature circuit of motor in fixed position and the DPDT switch 
(S2) in1-2 position, the supply switch (S1) is closed. 

3. The motor is brought to its rated speed by cutting out the rheostat R2 and then 
by cutting in the rheostat R1, if necessary. 

4. Readings of Voltmeter (V1) and Ammeter A1 (Ish) are noted down.  

5. DPDT switch (S2) is opened, time taken by the motor to reach zero speed is noted 
down (t1 second) and the corresponding reading of voltmeter is (V2). 

6. Again the motor is brought to the rated speed as explained in step no.2 and 3. 

7. DPDT switch (S2) is opened and immediately thrown on to the position 1’-2’ and 
at this instant; the reading of ammeter A (IL1) is noted down. 

8. Time taken by the motor to reach zero speed is noted down (t2 second) and the 
corresponding reading of Ammeter is (IL2). 

9. All other rheostats are brought back to their respective initial positions, the DPDT 
switch (S2) and supply switch (S1) are opened. 

 
Determination of Armature Resistance (Ra) by V-I Method: 

a. Connections are made as shown in the circuit diagram (7.b) 

b. Keeping the rheostat in cut-in position, the supply switch is closed, 
Rheostat is adjusted to any value of current (say 1A) and the readings of 
ammeter and voltmeter are noted down. 

c. The supply switch (S1) is opened. 
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TABULAR COLUMN: 

 

 

 

 

 

Sl. 
No 

Ish 

Amps 
V1 

Volts 
V2 

Volts 
V=(V1+V2)/2 

Volts 
IL1 

Amps 
IL2 

Amps 
IL=(I1+I2)/2 

Amps 
t1 

Sec 
t2 

Sec 
     

 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 

   

 

Calculation: 

V1 = Rated Voltage, Volt. 

V2 = Voltage after opening the DPDT switch and at the instant, of 5% reduction in     

        speed, Volt. 

Average Voltage across the load = V = (V1 + V2) / 2 Volt 

IL1 = Load current at the instant when DPDT switch is along 1’-2’, Ampere  

IL2 = Load current at the instant of 5% reduction in speed, Ampere 

IL = (I1 + I2) / 2 Ampere 

Total Input = Vr Ir Watt 

Power absorbed by the load resistance = W1 = VIL Watt 

Stray loss = WS = W1*[t2 / (t1 – t2)] Watt 

 Efficiency When Working as a Motor: 

Aramature current Ia=Ir - Ish --------------------------------------(1) 

Armature copper loss = Ia
2Ra Watt --------------------------------------(2) 

Sl. 
No. 

V  
(Volts) 

I  
(Ampere) 

Resistance  
Ra = V/I Ω 

  

 
 
 
 

 



15EEL47: Electrical Machines Laboratory-II                                             2016-17 
 

Dept. of EEE, C.I.T, Gubbi, 572 216  Page No.28 

Shunt field Copper loss = V Ish Watt -------------------------------------------(3) 

Total Losses   = (1) + (2) + (3) Watt 

Motor Output =Motor  Input - Total Losses   Watt 

Motor efficiency = ηm = Motor Output / Motor Input *100 

 

 Efficiency When Working as a Generator: 

Generator Output = Vr Ir Watt --------------------------------------(4) 

Armature copper loss = Ia
2Ra Watt --------------------------------------(5) 

Shunt field Copper loss = V Ish Watt -------------------------------------------(6) 

Total Losses   = (4) + (5) + (6) Watt 

Generator Input = Generator Output-+Total Losses   Watt 

 Generator efficiency = ηm = Generator Output / Generator Input *100 
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CIRCUIT DIAGRAM: 
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Experiment No.  8                        Date: __/__/_____ 
 

FIELD TEST ON DC SERIES MOTOR 
 
 

AIM 
 

To determine the stray loss and hence to find the efficiency of the given two 
identical DC series machines. 
 
APPARATUS REQUIRED: 
 
 
 
 
 

PROCEDURE: 

 

1. Connections are made as shown in the circuit diagram (8.a) 

2. Keeping all the load switches in ON condition and the rheostat R1 and R2 are in 

cut-in position, the supply switch (S1) is closed. 

3. The rheostat R1& R2 are completely cut-out by simultaneously decreasing the 

load, till the machine acquires the rated current.  

4. Measure the Voltage across Generator and Motor series field windings using  

Multi meter 

5. The rheostat R1& R2 are brought back to their cut-in positions by simultaneously 

increasing the load if necessary and Switch (S1) is opened 

 

Determination of Armature Resistance (Ra) and Series Field Resistance (Rse) of 

Both Motor and Generator by V-I method. 

 

a. Connections are made as shown in the circuit diagram (8.b)and (8.c) 

b. Keeping the rheostat in cut-in position, the supply switch (S1) is closed, 

Rheostat is adjusted to any value of current (say 1A) and the readings of 

ammeter and voltmeter are noted down. 

c. The supply switch (S1) is opened 

 
 
 
 

Sl. No. Particulars Range Type Quantity 

01 Voltmeters 
0-300V 
0-30V 

MC 
MC 

02 
01 

02 Ammeters 
0-10/20 A 
0-1/2 A 

MC 
MC 

02 
02 

03 Rheostats 0-38Ω,8.5A - 02 

04 Tachometer - - 01 

05 Multi meter - - 01 
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