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EXPERIMENT 5
CAPACITIVE REACTANCE

Note: Use MATLAB to quickly perform theoretical calculations by defining a vector of frequencies then using

array anthmetic,

PROCEDURE A - AC-EXCITED SERIES RC CIRCUIT

Table 1
i 4V, with V
;\i:"?e‘::; Vs (peak) (V) V;‘[()rilr;;)d Ve (peak) (V)‘ (Lag: negati\sre)
(Hz) Theory | Meas. | Theory | Meas. | Theory | M .|| Theory | Meas.
50 5 5 20 2.8 | 4999 4.95 |- | o
100 5 5 10 93 | 40997 y.95|-1-8° | ©
200 5 5/ 5 4.4 | B-998 | 4.95|-3-78°| ©
300 5 51 | 333 | &) | B-qat ‘
500 5 | 5.2 2 | b
700 5 58 Y- 376
1100 5 s Q31322
2000 5 [HiSias S PYEL
Table 2
AVg with Vg Vg period I and &I (mA
?lgcls::rfg Vg (peak) (V) (LeadR= o @ 4\ /‘;‘Izms) » =V /(R )
(Hz) Theory | Meas. | Theory A Theory Theory | Meas.
50 0-082 |.0p5 | 89.05° 0.025 | 0.015
100 0. 165 38.12° | 0-0S - 06!
200 0.329 86.2270 0.1 0-09i
300 0-493 24.35" 0./49 | 015!
500 08Iy 86.63° 0-243 | 0-242
700 15 g 7. 99° 0.34) | 0-%64
1100 1. 206 70.05° 0:513 | 0-4ss
2000 2-35 56.58° | 0-83% | 0-832

[V¢| to obtain the magnitude [Vg|? Why or

we Should Jake +he angle In Consfcee\‘)_- ......

------------------------------------

be cause 'fhw arc fotcu‘/h:) Wit Same amjulao’ S}Dk)\
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Table 3

AC Source Xe = Vel/lll 1Z] = Vsl /11 47 = 4Vs— 41

Frequency (peak/peak) (kQ) (peak/peak) (kQ) (degrees)
(Hz) Theory Meas. Theory Meas. Theory Meas.
50 199.96 220 200 240 — %%, 05° ~ 90°
100 19.94 %15 o0 §AE |~ 27 | —qp°
200 49. 8% 5 4.29 S | S4.oM | —86- 227 -35°
300 33-40 | 32.58 | 3356 | 33.37 |-84.35"| -95°
500 19.96 20.25 5 24 2.4yq. | - 80.52°| - 8°
700 lu. 28 2.9 ¥ 4.6 14.56 - 76.99° | ~76.5°
1100 9. 09 " | 9.63 10-99 - .05° | -32°
2000 s 5.04 6 6. 24 - 5658 | _55°

10. Using thé 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.

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

Table 4
PF PF
?iqsti);:; 151 (mVA) (degries) Rimi), | ¢QERAR) value lead or lag
(Hz) Measured Measured Measured Measured Measured Measured
50 0.-0383% -90° 0 ~0+0 383 0 lead
100 51525 —q0° 0 - 01525 0 lead
200 0-232 - 8 00002 I~ 0. 231 0-0387 lead
300 0. 285 _85° | 0.0 |-0.3835 | 0089 Vond
500 0:6292 - &0 o.ﬁﬁgq -0:6214 0156 /MJ
700 0:965 _765° | 6-2253 | -0-9383 | 0-233 Loed
1100 . 1335 .« 0.3515 | =1.0318 | 0-209 Jfoad
2000 2.166 | -55° 2420 | =1-3743 | 057 Jead

13. 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 same plot versus-source frequency.

?Why?

will affedk ol 4he \Jol}aje; X Currenks \alue Hojal thJance will deerease so gure k

AL200 1y becanse  the. Ckt . 1. o ecies Corblaration. and  charginy, .-*.’v.f;.f!ﬁum
(¢
16. At what frequency the magnitude of the reactive oér |Q| is maximum? Why? Se P 1) |

B 2om bz, (£1,.2 4.,

........... ¢
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P
ROCEDUREB - AC-EXCITED PARALLEL RC CIRCUIT

Table 5
A F\
Fequeney | Ve loesk 0 [ it g
positive) (peak) (Vv
| (Hz) Theory | Meas, Theory | Meas. TW%ACLCE%J\%S
| 160 D05 0:05 | 0.95° \e w c???. Theory | Meas,
- L 5 n 0° 0°
| 320 05 |EOSLR | 33 @i 5 0
800 0-05 0.05 | 5577 e = 0 0°
| 1100 0:.05 Vr.j.a"'r‘ ’1.7:—1'7 /:j.? 5 e Oo“
1600  15.051 [i8 ;5»' p :()9/ e > .
2200 P ‘ ‘ = 9.09 0° 0°
B0 | Hoor T - ;’ 0" 0
S0 | 5ooses s e - >
6 [ 006 | 5 0° 0°
Table 6
AC Source I (peak) (mA) A1 with V; Ip (peak) (mA) Alp with V
Frequency =Vp /R’ (Lead = positive) =Vgp/R (degrees)
(Hz) Theory | Meas. Theory | Meas. Theory | Meas. | Theory | Meas.
160 5 5 8.9/3° 1° 2 <] 0° 0°
S20 ] AV D 0 0°
800 S S 4534 us° | & | 5 0° 0°
1100 =3 S 6-293°| gs5° 4 5 4.95 0° 0°
1600 5. ] E 5.02° o wli'n S Yas| o 0°
2200 S | 5 2.0 135°] s do95 | 0° 0°
3500 5.3 5 .2 97| By d =/ Y. 90 0° 0°
6500 5.9% 6 33.02°| 3.5°| & 4,95 0° 0°
Table 7
AC Source L I¢ = I — I (mA) (magnitude (peak) and phase (degrees))
Frequency (phasor subtraction)
(Hz) Theory . Measured
160 0-08 L 90.5° 0:09/ 90.5°
320 0.15 7 9p.9° " 0.17 L g°
800 0.4 L 92° P 0-39 £ 92°
1100 0:55 L 93° P 0-39 L 85°
1600 031 L 82.4° / 0-33 L 9087
2200 11 L ogre J [/7 La4y”
3500 1.95 2 89.97 /55 2757
6500 2207 90° 3.14 L 87"
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Table 8

AC Source B¢ = I¢|/IVcl Y| = 1/|Vsl 4Y = 41— 4V |

Frequency (peak/peak) (mS) (peak/peak) (mS) (degrees)
(Hz) Theory Meas. Theory Meas. Theory Meas.
160 0.0/6 0-013 | | 9-9173° o
320 0032 0-034 | ‘ 1. $23° 90
800 0- 08 D-07% | i Y57 4.5°
1100 0- ! p. 079 o Lol 629" |  u.5°
1600 5. 162 0:15% //0{ .ol 9.09° g2
2200 D22 D= 236 I o2 .ol 12.407° e
3500 0:35 0-318 I o6 Lox | 19.29° |8
6500 0.6 w534 | Lige o 33.02° 31.5°

9. 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 [¥| on the same plot versus source
frequency; (2) &Y versus source frequency; (3) I and I on the same plot versus source
frequency.

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

Table 9
S PF PF
?rcecif:l:cc; IS (mVA) (de;rees) Cmil] | ONGRR) value lead or lag
(Hz) Measured | Measured | Measured | Measured | Measured | Measured
160 12.5 o 12.5 Lo d ead)
320 12.5 _ 99 2.9 | —0.438 1 lead
800 /2.5 RY.c° /5.yb - 0:93] 0-992 lad
1100 12.33 _us® V1234 | =0-93) 0-973 lead
1600 .28 e 2. 2: 4 1) 0-98% lead
2200 12.283 By o 12.04 | -2.3q 0:933 oad
3500 12.25 ~18° .65 | -3.%9 0-95) Lol
6500 4. 85 - 215" 12.66 - .96 0-853 load

w,

12. Using the values in Table 9, plot (by h rﬁ) the following figure using the graph paper

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

on_foralted with the couvee and  Joub have ()
15. At what frequency the magnitude of the reactive power || is maximum? Why? ’

P 6500, becae, by increasimg e, fraguanc B2 XN pNenst, I Q1)

Sin (D) W wmorease. Jou
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