SNS COLLEGE OF TECHNOLOGY

(AN AUTONOMOUS INSTITUTION)

Approved by AICTE & Affiliated to Anna University
Accredited by NBA & Accrediated by NAAC with ‘A+’ Grade,
Recognized by UGC saravanampatti (post), Coimbatore-641035.

Department of Biomedical Engineering

Course Name: 23BMT201 & Circuit Analysis
II Year : III Semester

Unit III -THREE PHASE SYSTEM

Topic : Phasor relationship for R, L, and C,
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* Phasor Diagram: shows the instantaneous
phase of either voltage or current.

* For a resistor, the current follows the

voltage, so the voltage and current are in
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Capacitive Load .

Ty iont=

Lol
.. . . %i@ C l & Vg
* For a capacitive load, the voltage across the capacitor is T |
proportional to the charge q O (@)
V. =—=—=s5Inw,t

* But the current is the time derivative of the charge

. d
I = d—? = w,CV, coso,t
* In analogy to the resistance, which 1s the proportionality
f‘:onstap’F between culj’rent and voltage, Ive define the \ N :
capacitive reactance” as X = represented in (c)
o=
C()dC (D)
" C
IC = — COSa)dt Rotation of
X . hasors
° SO, C \p le‘at; aj;t

» »The phase relationship is that ¢ = -90°, and current leads
voltage.
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Inductive Load

* For aninductive load, the voltage across the inductor is L 34E> L
proportional to the time derivative of the current v
di (@)
VL — L_L Vi, i
dt $=+90° = + /2 rad |
Vi L7

* But the current is the time derivative of the charge
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Vo V, - .
I =—Ism ot dt=— cosay,t |
L Wy L !
T—Instants—T
represented in (¢)
* Again in analogy to the resistance, which is the proportionality )
constant between current and voltage, we define the “inductive \Rggsgg or
» rate wy,
reactance” as X, =a,L %) A
So, I, =——-cosa,t ijmdt
L
The phase relationship is that ¢ = +90°, and current lags i b1,

(©)
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Inductive Load

Circuit Symbol Resistance or Phase of Phase Amplitude
Element Reactance Current Constant Relation
Resistor R R In phase 02 (0 rad) Ve=I,R

with v, KR
Capacitor C X~=1/w,C Leacés()\;R by -902 (-p/2) Ve=IX,
Lags v, by o
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