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Experiment no.: §
Speed control of D.C. shunt motor

i trol
Aim: To control the speed of the given D.C shunt motor by a) Armature control and b) Ficld con

and to plot the speed variations.

Apparatus Required: D.C. Shunt Motor -0l
Ammeter (0- 1/2)A, MC - 01
Voltimeter (0 - 300)V, MC - 0]
Rheostat (50()) -0l
Rheostat (750 Q) -01
Tachometer - 01
Patch cords -02
Connecting wires -
Circuit Diagram:
220V
D.C. Supply
S
— 3 (0-300)V
} S / MC,V,
(DPST)
Name plate details
D.C. Shunt Motor
P= I =
V= N =
.ll".. =
Procedure:

1. Connections are made as shown in the circuit diagram. ' -
2. Keeping the rheostals Ramin cut-in and Rem in cut-out, the supply switch S, is closed.

a). Armature Control: _ . )
3? By operating Rem, the field current Ir is adjusted to a particular value ( In ). The readings of

ammeler, voltmeter and speed of the motor are nnlcd' down. .

4. The armature voltage V, is varied in steps by operating Ram. At each step the reading of the
voltmeter and speed are noted down. (At each step the ficld current Ir must bc constant).

5. Brought Ram to cut-in position, the steps 3 and 4 are repeated for another particular value of field

nt In, . ois .
6. ;?:nily P?ﬁ., and Ramrheostats are brought to their original positions and the supply switch S, is

opened.

b). Field Control: — : .
3. By operating Ram, the armature voltage V. is adjusted to a particular value ( Va1 ). The readings of

voltmeter, ammeter and the speed of the motor are noted down.

4. The field current Ir is varicd in steps by operating Rem. At each step the reading of the ammeter
and the speed are noted down. (At each step the armature voltage Vi, must be constant),

5. Brought Ry to cut-out position, the steps 3 and 4 arc rcpeated for another particular value of
armature voltage Va.

6. Finally, Ron and Ram rheostats are brought to their original positions and the supply switch S, is
opened.
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Tabular Column:
a). Armature Control:

Depl ol E & E Engg, B.LE.T., Davangere

In= Amps In= Amps
SI.No. V. N V. N
Volis rpm Volls pm
b). Field Control:
Vu= Volts Va= Volts
SL.Na. T N i N
Amps pm Amps pm
Graphs:
A
N inrpm la
T In
In>le
9,"' > —>

a). Armature Control

12

b). Ficld Control
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Experiment no.: 1
Load test on D.C. shunt motor

Aim: To conduct load test on a D.C shunt motor and 1o plot jts performance characteristics

Apparatus Required: D.C. Motor- D.C. Generator set

Ammeter (0 - 10720)A, MC - g}l!
Volumeter (0-300)V, MC -02
Rheostat (190) - 01
Rheostats (750 Q) -02
Loading rheostat -01
Tachometer - 01
Patch cords -04
Connccling wires - |27
Circuit Diagram:
(0-1020)A, MC, 1, (0-1020)A, MC, I

+ -

B 52 Loadin
(DPST) FFO~ (252{3:’ (DPST) Rh:nsugl
Name plate details
D.C. Motor D.C. Generator

I' = P =
v = V=
.= I

lr= I =
N = N=

Procedure:

—

. Conncclions are made as shown in the circuit diagram. .

2. Keeping the rhicostats Ram in cut-in, Rem in cut-out, Ry in cut-in and load switch Sz open, the
supply switch S is closed. .

3. The motor is brought 1o its rated speed (1500 rpm) by first cutting-out Ram completely and then
slowly cutting-in the R , il necessary. . .

4, The generator voltage Vi is build up to the rated value of 220V by cutting-out Ry, gradually. Then
the no-load readings of all the meters are noted down. N _

5. The load switch Sz is closed. Using loading theostat the load is increased in steps. At each step,
the generator voltape (V1) is kept constant at rated value by gradually cutting-out the Ry and the
readings of all the meters and speed (using Tachometer) are noted down. ‘

6. The loading of the motor is continued till the current drawn by the motor equals to its rated
value. o o )

7 The load is decreased and at the same time maintain Vi constant by cutting-in the Ry, and the loa
switch Sz is opened. ) -

8. Now, brought Ry to cut-in position, and then Ren and Ram to cut-out and cut-in positions

respectively. Finally, open the supply switch Sy, _ -
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Tabular Column:

1 T —
SINo| M b | Ve | v | o, naLy T
mm | Amps | Volts | Amps [ Volis N (1) N-m
Calculations:
Pw= Power input to the motor = Vi x Im= Watts
Pou= Power output of the motor = Power input to the generator
] Power output of the generator VX1,
o Poyr = - = = Watts
Efficiency of the generator Mg
Assume, efficiency of the generator ng=0.75 (i.c, 75%)
. Pout
Percentage efficiency ( % n ) of the motor = -X100=______ %
In
PDLII
HP == H.
B.H.P T35 1.P
Pyue X 60
=—_—= N—=m
Torque (T) X N
Graphs:
% A
T inN-m 4 1 N inmpm
N inrpm \_
] S
%rl . Na Ne \
T
S 0 —
0 - . > T inN-m

— 5 BHP.(HP)

2
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Experimentno.: 9 3

Swinburne’s Test

Aim: To conduct Swinhurne's test or no-load test on a given D.C shunt machine to obtain its

efliciency.
Apparatus Required: D.C. Shunt machine - 01
Ammeter (0-S710)A, MC -0l
Ammecter (0=1/2)A, MC -01
Voltmeter (0-300)V, MC -01
Rheostat (1902) - 01
Rheostats (750 Q) - 01
Tachometer - 01
Patch cords -02
Connecling wires ' -08
Circuit Diagram: (0-5/10)A, MC, I
+
220v s f 3
750 0
[:C' Supply RC.0.7 ", i Rf g,;_
_t:@ (0-300)V (0-12)A,
MC, V - MG s A x
- - Fa+
S
SR FF— AAT T
Name plate details
D.C. Shunt Motor
p= Ir=
V= N =
IL =
Proccdure:

1. Conneclions are made as shown in the circuit diagram.

2. Keeping the rheostats Ramin cut-in and Ren in cut-out, the supply switch S is closed.

3. The motor is brought to its rated speed (1500 rpm) by first cutting-out Rem completely and then
slowly cutting-in the Ry , if necessary.

4, The readings of ammeters and voltmeter are noted down.

5. Finally, Rgn and Ram rheostats are brought to their original positions and the supply switch Syis
opened.

6. Apr:nalurc resistance of the machine (R,) is measured across the terminals A-AA using multimeter,

Tabular Column:

. \ leo In Ra
S1.No. Volts Amps Amps Ohms

1 ]

Calculations: At no-load:

] 'atts
Power input to the motor = VX o= Wa

- Watts
Armature copper loss = ( ILo - In)? X Ra

ut) - ( Armature copper loss )= Wart

Constant losses, We = ( Power inp
J 1
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a) Efficiency of the machine when running as mator: At full load:
A
Note down full load current or rated current Iy rated field current e of the motor from the pame plate

details.
Armature current of the motor, L= (L -1r) = Amps

Armature copper loss = 1,7 X Ra ™ Watts
Power inputto the motor = Py =V X Iy = Watts

Total losses = W + Armmature copper loss = Watts

Power output of the motor = Peat = ( Power input ) - ( Total losses )= Walts
P
=2 100 = %%

Percentage efficiency ( % 1y )of the motor at fullload =

Similarly efficiencies at 75%, 50% & 25% of full load are determined and results are tabulated.

b) Efficiency of the machine when running as generator: At full load:
Note down full load current or rated current I rated field current Ir of the generator from the name

plate details.

Arnmature current of the generator, L= ( Ih+lr) = Amps

Armature copper loss = 12X Ra= Watts

Power output to the generator = Poa=V X IL= Watts

Total losses = W¢ + Armature copper loss = Watts

Power input of the generator = P = ( Power output ) + ( Total |ﬂ§’5=5 )= Warts
out ’
percentage efficiency (% Mg Yof the generator at full load = ==X 100 = %

Similarly efTiciencies at 75%, 50% & 25% of full Joad are determined and results are tabulated.

[ Load current I p o
s).No. Amps % nm o Ne

] Full load |
Y | -_'}3?5 I'uﬂ_lg:ul
3 50% full load
4| 25%full load

M

Graph:
G n=

96 e

> L in Amps

o ———

23
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Experiment no.: 4

DeptoiEsEEngg,nl.ET..Dmnge"

Load Test on Single I’hase Induction Motor

Aim: To conduct load test on the given single phase induction motor and to determine its
percentage efficiency, BHI, torque, slip and draw the performance characteristics.

Apparatus Required: 1¢ Induction Motor - D C Generator set - 01
1¢ Auto Transformer -01
Ammeter (0 - S/10)A, Ml -01
Volumeter (0 - 300)V, MlI - 01
Wattmeler (0 = S/10)A, 250V, UPF -01
Ammecler (0 -2.5/5)A, MC -0l
Volumeter (0 -300)V, MC -01
Rheostat (1200 ) -01
Lamp load -01
Tachometer -01
Patch cords -06
Connecting wires 12
Circuit Diagram:
(OSNOA Sy v
L1 y SIHA. M
caev M w L (0-2 5+Sl -C. I
14 AC S m ::: e 1200 0 Jr
Supply = Vo Ssw E MW Re CL |
L_W 19 Auto- SN 4 ;
ransfor (V) F
— o
N v = -
St (@-2001¥ T c o - (0-300)V S: Lamyp
(DPST) Mi.V (e [ FF|® Mc. v | OPST) | Lon
1y Induction Motor
SW- Sinrt Winding. MW —Main Winding.  C - Camcitor,  CS - Centrifugal Switch
L - Line / phole
P Newha) Name plate details
1 ¢ Induction Motor D.C. Generator
Power = - Power=
= V=
P =Poles= N=
Procedure:

1. Connections are made as shown in the circuit diagram.

2. Kceping the load switch S; open and Ry in cut-in position, the supply switch S is closed.

3. Using 1¢ auto-ransformer the supply voltage is gradually increased to rated value (230V).

4. Now. the d.c. generator voltage is build up to its rated valuc of 220V by cutting out of Re.

5. Corresponding to this no load, the readings of all the meters & the speed are noted. )

6. The induction motor is indirectly loaded by loading the d.c. penerator, i.c., close the load switch
Sz & with the help of lamp load, the d.c. generator is loaded in steps until the ammeters | reads_l.hc
rated curent of the induction motor. At each step, the d.c. generator terminal voltage is maintained
constant at its rated value (220V) using Reg and the readings of all the meters and speed are noted.

|
K-I
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7. The load is decreased in steps, maintaining the terminal voltage of the ¢, penerator constant
using Ree and the load switeh 8; is opened.

8. Now, Rep is bronght to cut in position then, Iy auto-transformer to zero outpul position & the
supply switeh 8y is opened

Tabular Column:

SLL VO WewWaxK[ Ve | o | N nur | v,
¢ L ..T f
No.| Volts | Amps [ Wans | Volis | Amps | qpm [ " [ @0y [N [*5F) T
1
2
3
4
5
Wr =Wattmeter Reading,
, e (Voltage range)x ( Current range) x (. fof wattmeler) ]
K = Watneter constant [ Full seale divisionsol wattmeter
Calculations: From Load Readlngs:
Poz = Power output aof the d.c. generator = VL X 1L = Watts
Assume efficiency of d.c. gencrator = 0.8
-I-.-"—-c = Waus

i i = Power input to d.c generator =
Pou = Power output of induction motor = I'o p -

I E —-———!l‘|

nduction mator = %n= e,

percentage cfficiency of thel

Pout_ _ P,
— —___—l—"

BUP =7oce

anxﬁﬂ N=m

Torque (T) = 3¢ xN
120%F_ epm

1

I
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Dept ot .'.rl’n-ﬂ,llll,r,[):rnrq-:rc
% s = Percentag

e slip of induction motor = N, — N

T X 100 = %
i
p-I'= Power factor = cosp = ——‘E—-
V x|
Graphs:
T inNm A L N in mA
N inmm '
on 1
%s No \
p.L.
0 in¥n
" T inN-m
0 s BHPRED -
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Adm: To cordaci laad jegn on the Eiven Daiee puase et n motcd ared 1o ;
perventape efficiency, FHP, scoque 1lp andd Zres the performance chars

Apparatu Requiredd Vg Indisition Woam DO Grmngpator sl

Crconl Disgram:

Isateod Mabdoy | Baryory - ! Mond

Ouct 0 &1 Lagg MILT Cowmies

I yperiment Bo.! i g

Loaid Test on Three Phase Induction Motor

Ammerc: (0- 204 Ml
Volweetsr (0. o)y, MI
Woattmeler (0
Amieler (0 = J02D0A, MO
Ammater (I L2MA, MU
Valmeer (0 YoV, MO
Bhoostal (78000

L oading theratal

T by an=imp

Patih conds

Connscning wired

LN, S0V TP

Rl L L i
=g raiec?

=

- bl
- 112
il
=0
(]
-
-
-l
=l
-l

ik |

- 20

. ([ A T
" ;;:uf‘ oW LT o= 1 OO, M
= A D]
-l} * 'n—.l "I I- !
T8 AL S L LAnA . /,’- i [ ]
¢ == W _ (1
A S f ('I-- ) e e [ I.f' / ;f.
= :-'f F = * !
- ‘."' ) A= H-‘h\"ﬂ 3 .__] I{“F ‘:’ b 2 Lt‘ -5 1s fl#[ .'h_ a ': o T gt
U Y Ay w b e tr’ YL w) fe 2r o> o
——‘h_l"q;-——-&—ll— :’ 'I.I .... ::_'.:'l:'ﬁ] - b fl _-: -' h\\_\_“__. ..“l." l‘-\':-—- ' | ‘L_.l
l'l w, " N — ] ¥ e k { . e
_ T " | l‘-:dl‘l'l'* - AA" T !:: TS B L i r""l]
5-! I - _—;‘-J (L] LI'.-. ‘ [fr"-'ll Ay aig
anin | ol
I"'-.' LL] el 1 " tl . lllJ
i IF “.T Y IxAmtinn Leliw ;‘ R = PN g
(33088 G 3 1IA " - s
L3V LT E.‘El.' LA pha o
R— fom= =
Harne plate detarls . I c.0l=w- e frime
3 o Leaduc o Maolor _I DO Generator |
Power = = Power = |
o v
Il- - IL -
M - ]
P ='nies= N o
Precedure:

bl B s

4. Now, th

Consestiont are made as shown in the cucuil dizyram ‘
keeping the load switch S; omen and R 10 cut-n position the supply switch Syas thosed
The induction motor 15 started usiog the star-delta (Y30 starter

cd ¢ pencrator vollage iy build up to s rred selue of 27208 By cutting out of Ky

§ Cenrespondmg to thas po load, the readings of all the meters & the speed are noted. 1{ any of the

wartmeters ‘hick back®, then its potential ceil lerminals commeon (C) & voltape (V) are
inteschanped & 1ts reading 1t noted as negalive.

3
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6 The induction moror it inditretly lowded by loading he d © pereralor, e, clone the by P,

K1 & with the help of Joading theosut, the de peoerator s Joaded i slepa until e wnr ey |

and 1; vead the rated current of the mduction matar. Alesch step, the d e praesarsy trrr

volage o8 mainmtaned comptant 2 e tated valur (220V) using Ry and tae readings of 21 1w me ooy

andd apeed Are rate !

The luad s deazcased in rtege, mambarmeng (b e termunal soltape of the d € grrerator comstas

usng Ko and the oad v S, 11 epened

B Mow, Fi brosagh to st e poc e then, inad ot motor o 1.‘.:11::! unipg e Marter & e
supply swsich S0 s opened

9 The d o penerator wmatare resstaree (R0 it menwered stoss A-A A unnp moltinete:

=1

Tabular € olumn;

i‘l | ‘E-r‘n 1 I I\l.'. =W, = 1-:;.L-'.'. =Wy x r.:: Vo |l & h | R L i Hilr! 1 L'a
o Volts AmpiAmpsl - Wans 0 Waie VeloAmpsAmpeig] | ) | K i
| . S
: . \

1 | |

sl || I N .

o= {1, Wi & War -Wanoieler Readings

K& K= Wieamitel coustisit = i_‘crhftgrril:.;:}-q CuftFr;!_Hf_j_:qp f ol wetimele :]
Fall seale divition=of warpeten )

Calculatbons
From No-l oad Readings

Wy W
Pa = No losd] losses of the de geveraer= = 7 -

Wane

From Load Readings.
Pei = Anmatice copper Joss ol d ¢ pencrater <1 1) + Iy P % R, Wats

Pee — Power output of the d ¢ geaeraion = Vy x 1 = Wans
P = Pawet autput of induction moior = Power ieput 1o d ¢ generator = Pt Pt P = W atts

P = Power input to the induction motor = Wy e Wy = Watts

P s
Percenlage efficiency of the inducnion molor = 3. n = X100 = e

Pa
P‘I-Il P'“lﬁﬂ ’
.H. . B } ) T) &= e = L.
BHP =g~ — —NF Torgu (T) & o= N-m
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, 120 =1
Ny = Synchronous speed of induction motor = - —frm
- N, =N el
%1 = Percentage slip of Induction motor = —; « 1D =-_ =
JIgw, —W,)
- - = = inges
¢ = Power factor (p. £ Jangh tan l W, ¢ W,
p I = Power factor = cos @
Graphs:
i

T mNa N umps

M os i g, | ——

t‘.ﬂ ! ' '-"'"-——-____

%3 |

p!

A
a I o
T whm

—_— HHr Mk
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