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Note: Use MATLAB to
array arithmetic,

PROCEDURE A - AC-EXCITED SERIES RL CIRCUIT

EXPERIMENT 6
INDUCTIVE REACTANCE

6. Which of the above two methods did you decide to use to measure Vg?

quickly perform theoretical calculations by defining a vector of frequencies then using

Table 1

i with V
?i;f;:; Vs (peal) (V) V;'Izrilrsl;)d Vi (peak) (V) (I..ezzl‘clila= positiireﬂ
(Hz) Theory | Meas. | Theory | Meas. | Theory | Meas. Them;y Meaf.
700 3 3.06 1443 1y3 0:026 | 0.025 | 38.5° |. 90°
1300 3 3-075 | 0-F9 0-77 | o249% | o.05 8a.° ~ q0°
2600 3 3:075 | 0385 | 0285 0.095 | o., 32.1° 90"
5200 3 3.075 | 0.192 | 6719 019 0.9 36.4° 35°
9100 3 1385 |o0up o |o6.32 | 035 | 33.%° 86°
14400 3 |35 [0%69 |0.069 | 0519 | o-54 30’ 30"
22200 3 |:8:2.l0045 | 0.04Y5 | 0.73y 0-8): q4.9° 30°
39200 3 32 | 0025 [0.02 | I.29 1.2 PRE 40"
Table 2 | _
i i I (m
pos | o | el [V | e
Fre?l}ll;;cy Theory | Meas. | Theory | Meas. | Theory {~ Meas. | Theory | Meas.
700 3 2.08 | —0-5° 0 | 483 | 1y3 | 366 | 335
1300 3 3.0 | -0oa° 0 _1o#1 | o377 | 366 | 333
2600 3 3or [ -3 | 4 o335 |0-386 | 366 | 3.67
5200 2.99 3 = 3.5°//_z;° 0-192 6. 195 3.65 3.66
9100 2.93 3 A-64 | -38° |00 6-107 | 3.63 3-26
14400 295 | 295 ¥F 00 ~12° o069 |o0-01 | 36 é‘ s6
22200 2.9 2.92 | =15.2° | —)g° |o.045 |o004yg | 3-5Y '.,%
39200 2.3 2.73 | -25.6 | ~30° |0.025 |0-25 3-3 3.3
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Table 3

AC Source X, =V l/IN 1Z| = |Vs|/I1| 4Z = 4Vs— &I

Frequency (peak/peak) (kQ) (peak/peak) (kQ) (degrees)
(Hz) Theory Meas. Theory Meas. Theory Meas.
700 0.007 0.00% 082 /o_.--g\"g - 0:5° )
1300 0013 0.0/3 0-82_~| p.324 0-9° 0
2600 | 9.026 0:027 | o2 0833 .8 0
5200 0-052 0.0S?/ 0322 6. BY 3.6° 5
9100 0- 04 0.695 | 0.826 D 35 6.3° 3
14400 0./4y 0:15 O~ B23 0345 10° 12
22200 0.221 0-223 0-847 o399 /5° '3
39200 0-39 0.322 0-909 0961 25.6° 3o

12. Using the measured values in Table 3, plot (by hand) the following figures using the graph
paper attached at the end of the report: (1) X,.and |Z| on the same plot versus source

frequency; (2) 4Z versus source frequency; (3) V; and Vg on the same plot versus source
frequency.

13. For the above plots, state your conclusions under the plot?

15. Using the values in Table 4, plot (by hand) the following figure using the graph paper
attached at the end of the report: P and Q on the safie plot versus source frequency.

16. For the above plot, state your conclusions under the plot?

17. At what frequency the real potver P is maximum? Why? ' .
HL— ;@O Hi‘(/l'ﬂ'l bemuc bj \y\CXﬁQ&I\\ﬁ —\&\.Q .Q.(g..(lua“\cj -\l\c cf-'(:ec(: O-P ffﬂl Powor WY

 Aecrease. o, accerdhy sezdkE. incranting. i, reachive . Power . due 30, wdudor effledt -

.

18. At what frequency the magnitude of the react;
ﬁt 39200 HZ y by }I)Cr(aS;»\j r}Lﬂ_ —preclua

reactiye, [fmyin@) . Pawer, Will, in

ower |Q| is maximum? Why?
-+hcp eFfec} ap indudrer W' '\Y\c‘uuc So M

.............................................

Table 4

AC Source 45 —PF PF

Frequency 151 (mVA) (degrees) PmW) | Q (mVA/RL/value lead or lag
(Hz) Measured | Measured | Measured asured | Measured | Measured
700 S‘.?q 0 .3y o) | n P\mse
1300 5.37% ) 5.73 o) \ fvxpkoSe
2600 5.6 0 5.64 0 \ in Bhase
5200 5.63 5° 5.6) 0-49 0-9%6 lag
9100 59 3° 5. 64 0-79 0-99 29
14400 S. bl 1° 5.49 [.13 0:97% 129
22200 5.9 /3° S5.42 1.4 0-45| laq
39200 .33 30° Y.62 2.67 0. 846 tag

2-3
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PROCEDURE B - AC-EXCITED PARALLEL RL CIRCUIT

Table 5
4V with V Vp=V, = Vs 4Vp with Vs
?iqs‘:ﬁ:; Vg (peak) (V) (Lag’; negativse) fpeak) (V) (degrees)
(Hz) Theory | Meas. | Theory | Meas. Theory | Meas. | Theory Meas.
810 2313 92.37 |-38.4° |—34.2" 3 - i 0° 0°
1620 1,55 ). b 5" -52° 3 2.9" 0° 0°
100 | 03 | o2 |-72° |=26° | 3 |28 | O 0°
5700 0512 | 0.3 |-73.87 - 48’ 3 2-9 0° 0°
8100 0.365 0439 -/27{;.1° —63° 3 2.92 0° 0°
11400 (0263 | 0.93-]-725° |- 67° 3 2.93 0° 0°
17900 | o0./34 | vT4  |-£3.5° |-65° 3 2y | 0° 0°
30000 | 0.1/ | o+l -53.3° |_ss°| 3 2.95 0° 0°
_ Table 6
AC Source I (peak) (mA) A1 with Vg I (peak) (mA) Al with V
Frequency = Vg /R’ (Lag = negative) =Vg/R (degrees)
(Hz) Theory | Meas. | Theory | Meas. | Theory | Meas. | Theory Meas.
810 231.3 | 230 -38.6° | =34.2° | S5-38 3.72 0° 0°
1620 I55 160 ~53° | -52> 5.88 | 4.q 0° 0°
4100 70 72 |-72° }Fw | 538 | 549 0° 0°
5700 sp12 | 53 | -32%| -63° | 538 |5-69 0° 0°
8100 24.5 29 u0° | —49° | s.33 | 572 0° 0°
11400 26.3 ;7)-7/ _70.5° | =63 | | 523 5.5 0° 0°
17900 /24 16 | -675° [ -65° | 538 |[5-76 0° 0°
30000 1Y 5 |-5337° | ~sS° | S.83 5.3 0° 0°
Table 7
AC Source I, = I - Ig (mA) (magnitude (peak) and phase (degrees))
Frequency ‘ (phasor subtraction)
(;z) Theory ' : Measured
226.7 L. —39.5°
1620 I5) .‘;8' o -5;‘ ju - 7z 2t £ o3 ?ou
2100 TR :'70 / 15F.03 L -53.4
5700 ra L 70.3\ L -74.2°
—30.4°
8100 35, 3L N 3/ Sl-1Yy L -33.92
11400 25, 2KL 85 o GiseC =i h
17900 4 25.3) L -79.\°
6.1 L —83.0° YT
S v : 14.59 L —36
: ~38-7 9.03 L - 86.6°

24
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8. Can we just subtract the magnitudes of |I| — |Ig| to obtain the magnitude |/;|? Why or why

not?
. NO,. brawse 7 Fhe A GO o
Table 8
AC Source By = |I.|/IVy] Y| = [1/|Vs] 3Y = 41— 4Vs
Frequency (peak/peak) (mS) (peak/peak) (mS) (degrees)
(Hz) Theory Meas. Theory Meas. Theory Meas.
810 35.573 . uy 33.) /2]-05 | -28.4° - 24.2°
1620 50-63 62- 8 S1.67 64 -S3° -52°
4100 22.8 25.\\ 23.33 | 25-% -372° -7°
5700 16.27 17.62 sl 13- 28 - 73.8° - 43°
8100 n.77 12.98 A4 12:17 1336 ~74.1° - 49°
11400 4 8-,5’%/ .77 9.2l -92.5° -67°
17500 - 533 | 495 5.8 5.4y -64.5° - 65°
30000 321 3.06 23 e = S -55°

10. Using the measured values in Table 8, plot (by hand) the following figures using the graph
paper attached at the end of the report: (1) B, and |Y| on the same plot versus source

frequency; (2) 4Y versus source frequency; (

frequency.

11. For the above plots, state your conclusions under the plot?

3) I; and I on the same plot versus source

Table 9
S PF PF
‘;}i;f;:z; [S] (mVA) (de;rees) P (mW) A/ value lead or lag
(Hz) Measured Measured Measured Measured Measured Measured
810 3Ys N3y . 2 285-34 |- 193.92 0.327 lead
1620 24D _cad 147.76 /| 13a-\2 0616 lead /
4100 103 ~J0° 2694 o149 0342 lead
5700 795 43" 49.73 I2. % 0-3% lad ||
8100 535 67 |/ 20-96 sy.6 | p.353 fead
11400 w5 67>} I8z 33.23 | 0391 | /lead
17900 2y 65° / [0-1Y 2).75 0.423 // /c’aJ
30000 14.5 557 9.Y4 - 13.52. | .53y lead
< -~ =

13. Using the values in Table 9, plot (by hand) the following figure using the graph paper
attached at the end of the report: P and Q on the same plot versus source frequency.

14. For the above plot, state your conclusions under the plot?
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15. At what frequency the real power P is maximum? Why?

CONCLUSIONS 4 TV sid

Summarize in clear but concise format what you learned from this experiment:

.................................

......................
...........................................

...........................................................................

Rowet JMW/ angles, ..

.........................................................

..............................................................
.....................................................................................
....................................................................................
....................................................................................
....................................................................................
....................................................................................
....................................................................................
................................................................................
...............................................................................

....................................................................................

*% End **
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