ECE202 — Electrical Circuits I Lab 4: Phasors and AC Power

Lab 4 - Results: Phasors and AC Power

ECE202: Electrical Circuits |

Name Student ID CCID Lab Section

Pre-lab Sign-off: Results Sign-off:

Function Generator — (Zour)

Resistor Load — Decade Box

Resistance - (Q) Open 100 50 20 Short
Vour - (V)
Capacitor Load - 1puF Inductor Load — 2.5mH
fason (kHz)
Vour (V)
four (kHz)

Scope vs. DMM — (RMS)

Attenuation 1 0.707 0.5 0.25
Vour — Calc - (V) -
Vour- DMM (VR®)
Vour - Scope (VR®)
f (kHz) 1.0
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ECE202 — Electrical Circuits I

Phasors and AC Power - (RCL)

Lab 4: Phasors and AC Power

Resistor - 200Q Capacitor - 1puF Inductor — 2.5mH
f (Hz) 4.0k 796 12.7k
Z Q)
Period (us)
Virws V)
Iruis (mA)
tva (1s)
I (lead/lag) V (lead/lag)
6 ©)
Z )
S (mVA)
Q (mVAR)
P (mW)
Phasor Diagrams — Resistor, Capacitor, Inductor
Resistor Capacitor Inductor
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ECE202 — Electrical Circuits I Lab 4: Phasors and AC Power

Series RLC Circuit — (KVL)

fs (kHz) 1.80 3.20 4.60
Z Q)
ts (1s)
Vr (V¥%)
Is = (Vz+ 100) (mA)
Vs (V¥)
trs (1s)
Vs angle - 6 °)
Vie (V¥)
trRRL (us)
Vre angle - § °)
Vi (V¥)
V. angle - a °)
Ve (V¥)
Vc angle - °)
Z )
S (mVA)
Q (mVAR)
Ps (mW)
Pr (mW)
PLc(oss) (mW)
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ECE202 — Electrical Circuits I Lab 4: Phasors and AC Power

Series RCL Circuit - Graphs

Phasor Diagram - Vg(ref), Vs, Vri, Vi, Vc

1.8 kHz 3.2 kHz 4.6 kHz
5- 5 - 5 -
4- 4- 4-
3- 3- 3-
2- 2 2-
1- 1- 1-
0 1 1 i i 0 1 1 i i 0 I 1 i i I
o 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
1- 1- 1-
2 2- 2-
3- 3- 3-
4- 4 4-
5- 5 - 5 -

Power Triangle — S, Q, Ps

1.8 kHz 3.2 kHz 4.6 kHz
100 100 100 -
50 - 50 50 -
0 | | | | 0 | | ! I 0 | | | |
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
-50 -50 -50 -
-100 - -100 - -100 -
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ECE202 — Electrical Circuits I Lab 4: Phasors and AC Power

Parallel RC Circuit — (KCL)

fs (Hz) 400 800 1.20 k
Z Q)
ts (1s)
Vr (V¥%)
Ir (mA)
Ic (mA)
trc (1s)
Ic angle - 6 (°)
Is (mA)
trs (1s)
Is angle - 6 °)
Z )
S (mVA)
Q (mVAR)
P (mW)
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ECE202 — Electrical Circuits I Lab 4: Phasors and AC Power

Parallel RC Circuit - Graphs

Phasor Diagram — Ig(ref), Ic, Is

400 Hz 800 Hz 1200 Hz
40 40 40 -
30 | 30 - 30
20 | 20 - 20
10 10 - 10 -
0 I I I 1 0 I I I | 0 I I I |
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40

Power Triangle — S, Q, P

400 Hz 800 Hz 1200 Hz
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
0 | | | | 0 | | | | 0 | | | |
-50 -50 -50 -
-100 - -100 - -100 -
-150 - -150 - -150 -
-200 - -200 - -200 -
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