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Topic Covered

Circuit parameters

.. 1.1 Define direct current (DC)

2. 1.2 Define circuit parameters.

s. 1.3 List the circuit parameters.

+. 1.4 Define circuit parameters with units.



Define direct current (DC)
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Define direct current (DC) - Animation
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Thevenin Theorem
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Math Problem 1
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Norton Theorem
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6-Alternating Current and AC fundamental
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Amplitude
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* When ©=wt=90* , then e=Maximam, e=E___,
* Now, from eg" (1)

* E, ., =~ANBw .......... (2)

* From equation 1 & 2

e e=Emax Sin(wt)
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* List the commercial frequency of different

countries.
Country 1-phase Voltage | 3-phase Voltage | Frequency (Hz)
(V) (V)
1 Bangladesh 220V 380V 50
2 Germany 230 400 50
3 India 230 400 50
4. Indonesia 230 400 50

5 USA 120 480 60
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/.1 Define vector quantities.

7.2 Explain vector representation of alternating voltage
and current.

/.3 Explain vector in Polar form.

/.4 Explain vector in Rectangular form.

/.5 Formulate the relation between vectors expressed in
rectangular and polar co-ordinate.

/.6 Solve problems relating to vector sum & difference,
multiplication and division.



Vector quantities
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The vector "compass”

90"

270° (-90%)



P— —

length = 7 length = 10
angle = 0 degrees angle = 180 degrees
length = 5 length = 4
angle = 90 degrees angle = 270 degrees
(-90 degrees)

length = 9.43
length = 5.66 angle = 302.01 degrees
angle = 45 degrees (-57 .99 degrees)
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phase shift



Rectangular Form = 4+j3
Polar Form = 5|_36.87°

length =5

+H3



5 2 36.87° (polar form)

(5)(cos 36.87°)=4  (real component)
(5)(sin 36.87°)=3  (imaginary component)

4+i3 (rectangular form)



4+ 33 (rectangular form)

c :_\,-'! a1 b (pythagorean theorem)

2

polar magnitude = V4~ + 3

polar magnitude = 5

polar angle = arctan

polar angle = 36.87°

5 2 36.87° (polar form)
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8.1. Sketch a circuit containing pure Resistance.

8.2 Explain the vector & phasor diagram of a pure resistive circuit.
8.3 Deduce the current and voltage relation in pure resistive circuit.
8.4 Sketch a circuit containing pure Inductance.

8.5 Explain the vector & phasor diagram of pure Inductive circuit.
8.6 Evaluate the relation among inductive reactance, current and
voltage in pure Inductive circuit.

8.7 Sketch a circuit containing pure Capacitance.

8.8 Explain the vector & phasor diagram of pure capacitive Circuit.
8.9 Formulate capacitive reactance.
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9.1 Draw circuit containing resistance and inductance (RL) in series.

9.2 Explain vector & phasor diagram in RL series circuit.

9.3 Formulate impedance, current and voltage drop in RL series circuit.

9.4 Draw impedance triangle in RL series circuit.

9.5 Draw circuit containing resistance and capacitance (RC) in series.

9.6 Explain vector & phasor diagram in RC series circuit.

9.7 Formulate impedance, current and voltage drop in RC series circuit.

9.8 Draw impedance triangle of RC series circuit.

9.9 Solve problems on RL & RC series circuits.

9.10 Sketch a circuit containing resistance, inductance and capacitance (RLC) in series.
9.11 Explain vector & phasor diagram of RLC series circuit.

9.12 Draw impedance triangle of RLC series circuit.

9.13 Calculate inductive reactance, capacitive reactance, total impedance, current &
voltage drop in RLC series circuit.

9.14 Solve problems on RLC series circuit.

O




circuit containing resistance and inductance
(RL) in series.

VR - voltage across the resistor R
VL - voltage across the inductor L
V - Total voltage of the circuit
Z=R+jX,

V=IZ

Vi = IR

V, =IX,

CosB=R/Z

O




vector & phasor diagram in RL series
circuit.

Voltage
Power

Currey




impedance triangle in RL series circuit.

Impedance £ Taillwchve
Reactance XL

P

Resistance R




circuit containing resistance and capacitance
(RC) in series.

Vi - voltage across the
resistance R

V. - voltage across capacitor C
V - total voltage across the RC
Series circuit

Z=R+jX,

V=IZ
v =V, sinwt VR = IR

V. =IX, COSg. /7

O




vector & phasor diagram in RC series circuit.

Voltage

Current

\

Power




impedance triangle of RC series circuit.




circuit containing resistance, inductance and
capacitance (RLC) in series.

VR - voltage across the resistance R
V¢ - voltage across capacitor C

V - total voltage across the RC Series
circuit

Z=R+j (X-Xc)

V=IZ

VR =IR

Vc =IXc

v =V, sinwt Cos6=R/Z




vector & phasor diagram of RLC series
circuit.




impedance triangle of RLC series circuit.
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Electric power is defined as the rate at which
electrical energy is consumed in an electrical circuit.
The Sl unit of power is the watt
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Classification of Power

Acitive Powerb ( VICos© )
Reactive Power (VISin©)
Apparent Power (V1)
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kVAR

Reactive Power

kVA

Apparent

kW Power

Active Power

www.electricaltechnology.org
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About Power Factor

« BfGY AR qT DI A& @IMH-2 ATSTTT HIBF 29 AF0©
TEIE AT ATAEG ASTED AT |

.« 97F cosO TET FFTT 4] W, IF AT o (@ S AT F(© AEG|

- BT T AT FE oA Fo O AR AT AT
PO [T Fa0 AH AF06e MSIF FESTH (KW) a =TT
$H1 2 AR APMED MNSIT (OFG-SBIPEAF (VA)A ST $97 =7

e ¥ 100 (o NSTF , ANSTF FIFF 0.8 NI 80 fHFATSTE
AT I]RIF R(] |

Your Logo or Name Here



Power Factor

* In elecirical engineering, the power factor of an AC electrical power
system is defined as the ratio of the real power absorbed by
the load to the apparent power flowing in the circuit

» pfis a dimensionless number in the closed interval of O to 1.

« A power factor of less than one indicates the voltage and current are
not in phase, reducing the average product of the two. Real power is
the instantaneous product of voltage and current and represents the
capacity of the electricity for performing work
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» MATF HTNod fod TFF INT-

« TSR ST B9 (Lagging Power Factor)
 fIfG: M8IT HBF (Leading Power Factor)
« 35 MSIE HEF (Unity Power Factor)
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Lagging Power Factor Leading Power Factor

P, Real Power

P, Real Power
(), Reactive Power
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Power and Power Factor of circuit

Calculate power and power factor of pure resistive circuit.
P=VICos©

Power factor = Cos ©=Cos 0=1

Calculate power and power factor of pure Inductive circuit.
P=VICos©

Power factor = Cos ©6=R/Z ( Lagging)

Calculate power and power factor of pure capacitive circuit
P=VICos©

Power factor = Cos ©6=R/Z ( Leading)
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