AR B 97 R AR e R = B R AR A 0 BT O 0 T R R = A R A SR A LA K
R L B O SR R X AR A R B R AT DT A L T AR R . B AU
FERNEEFIRLE .

(L) R = v S SR P P 9 75 3 A7 SROgp 30 I A A FL B R AT 0 A il B
AHSR A = FH B B E P BT -

D K i A7 v TR G 280 AT A8 0 Y IR e 3 P R A i R R A R R R

@ e L PP A BB TR A A B — A SRR . 7R L A S AR B R BT A
Hs R AR Y TR A DL T A AR FL TR NIAR R AL (L 55 T 2R LD 5

@ SR —HAE ORI A4S B A A AR R AR HL A 5

@ MRAEXSFRYE S BLC A A T AAH B R 5

© AR LU BRI ZR O R LSRR % P 1R A

(2) XK = A v A BE 15 0 il S AR B9 07 35 AT SRR L T AT ik L [l Bk L& N
PR SR I R B AE AT R A

(3) = AH HL e 1) D 30 00 o P A AT = 3R IE R 305 L A0 T = AR DU 2k 1 L L S
— MBI T = AN S A B AR I R = A D R B R R N R A S P ) B
SCL AT AT fE 2 HE B O .

(4) X T 5 Z2 U B Y R DR TR B AR H B TR R AR VG I D 4 A
FH 22 2R FA [ 69 23 B 7512 » 25 e X AR = A oL 6 X 1 1 9715 e DA TR A73 % AT LR i ik 1
AR 5 3 AT SR AR+ AE T2 2 P 3 e vl T LA D P A B8 ol S AR SR Ak T AT 5005 504 I v P
PEATSR A

3-1 A 31 Pros s 2 IT O S A IS L3 DR R B O 1AL SRIFE ST
TR B R Ay B BERL.



....................................................................... %33% E*E@ﬂﬁ@

‘ : i e o V3 U w ‘ o s
B U SHG. MRMEMRECH T = 1A, 4 SRR BEER A B0k
U s U s V333U A
I, = = =" =0.866 A
holziezl 2y, 2 12
3

3-2 R 3-2 Fron Ol = AR HL S FL TR R AR . TR OC S AL 3 AL R
BRI N SALRIF K SHTHFIE 3 A MR A EL.

R MIFIE S PG H O BR R L 3 A U R v Y U Y R £ B e g
MR AT R R 5/V/3 =2. 89A,

TEK S AT IFJa - — A B 28 BT 08 % W R 67 28 19 o %) b R R 72 G g e 9t AN A i
DL R Ay BB SAL T Ay Ay Y LA S T AR S AT B A F I BRIV I B
AVAs EECR 2. 89A,

3-3 S AHXT AR HLBE QA 3-3 R, MAS DR W R 2840W, W, (2 EL R
1204 W, LR A 80k 7. 5A SRS E R FI L GRHLEM S f=50H2),

& ﬂ?\%%%%ﬂ‘]ﬁﬁ%:*ﬁEBE%WH&CEI’JE\IJJ " z
BN | N ST RIS ) O

WA NP A AR RS R Ly, &

B BESTA N .

B W
Lo =1./V3 =7.5/y3 =4.33 A TN
3RI’, = P, + P, Co _
P, + P, 2840+ 1204
R = — = —71.9
305 3 X 4.33° a

55 1 I AR PR
P] - U[;AI[;COS(SOO*SD) = 2840 W
55 2 I AR AL
PZ - U(‘AI(‘COS(300+SD) - 1204 W

cos(30° —¢) _ 2840
cos(30° + ¢) 1204

= 2.359,¢ = 35°



Eﬂ.ﬁﬁlﬁﬂﬁﬁﬁﬁ(ﬁ‘lm) ...............................................................

%: tan35° = 0.701, X, = 0.701 X 71.9 = 50.4 Q
X, 50.4
= 5= 311 — 161 H

3-4 A 3-4 BT R H K R X BR A L TR R A A I BE BT Zi= 1. 5Q, £k K B 4T
Zi=i1Q, R A A PN Zn= (10+75) Q. =M f 2k 7] 47 FL I A WA 18] (09 LT N 1 X =
joM=j2Q, BB ERN Us=10V =M EIEXTFR) o 5 4% 40 6 U5 b g e 3 A0 45 A 67 280 9
Ui B L S (R L TR

iR AU IS E T A 3-4 () IR

WK 3-4(a)

T 25 = ARG 38 2 1a) A T BGHA  VE HBURL 3-4 (b) BIE R (19— AR S L . i — AT
K

. U,
= Z 1 Z
Zl—l—g‘—O—?(ZH*jwM) v~
2 0 ;
30"V
10/ 30° o lirr
o ﬁ Upa H 3(Z|.|—_]m,"|4 )
j1+%+%(1o+j5—jz>
E —30° WK 3-4(b)
L = 1.386/ —66.87° A

4.166/36.87°



....................................................................... %33% Eﬁ@&ﬁ@

Uih = = (Zu — jwM) Ta = (3.3334+j1) X 1. 386/ — 66.87° = 4. 823/ —50,17° V

T3
=R E YR A AH B R N
Iia =%§ 1+/30° = 0.800/ — 36.9° A
Tes = 0.800/ —157°A, I, = 0.800/83.1° A
5 AH B 28 T v Y HL TR R

Une =3 Uia/30° = /3/30° X 4. 823/ —50.17° = 8. 35/ —20.2° V
U — 8.35/ — 140° V,Urp — 8.35/99.8° V
3-5 B 3-5 B s B0 T AR =M H TR B TR was (1) = 3804/2 sin (3147 +
307 V.HZHHL M =40 B 2R P=1. TkW. cosgp = 0. 8, XF Fx = A i # BBt Z = (50 +
i80)Q,
(1) SR = AR & A DD F M IE T T 2R
(2) 9 {off Bl Y50 0 2 R DR BB 35 B cosp=0. 9. 7E T 3R Ab FF B — 2 = ML 28 (Y I 8 45) .
RKrF L C.
B () AUy = 220/0°V f H A0 3-5Ca) B 0 — 1T o i

Ao

M .
BE @ -
- - - 2L ; e i
Z VA " . 4
- ()U,\ Zn E
5 /
WE 3-5 MK 3-5(a)

A — AR5 HL I R A T A
. 220000 .
IAZ*W*G.%Q 58° A
1700

Iy — — 1700 5 93 A, — 36.9°
Y /3 X 380X 0.8 o

Ino = 3.23/ —36.9° A
i/—\ - jAz+j.A])
= 3.699 —j5.919 +2.583 —j1.939 = 10.1/ —51.4° A

= HHLIR S A D) TR
P = 3x220%10.1X cos51.4° = 4. 14 kW




mﬁﬁ@]ﬁﬂﬂﬁﬁ(%{lm) ...............................................................

SRR K TS ) Ty R
Q = 3 X220 X 10.1 X sin51.4° = 5. 19 kvar
FE, Y5 iy P A D 338 R cosgn = cos51. 4°=0. 624 (i J5) .
(2) M o U8 i 1 B D) 2 L cosgp=0. 9,0=25. 8", M5 I — FH T30 H 1% K AH =
el 43 590 4 BT 3-5 () FEEE 3-5 (o) iR

il -
- 0 . U_.'\
5 Vo |1z |yl
5 i Z 1 1
( _['-“ % 3 T B4
WK 3-5(h) WE 3-5(0)
A AH 12 & ] 15
Ic = Iacosg (tang) — tang) = 6. 30 X (tan51. 4°—1tan25.8°) = 4.85 A
1 220 _ _ 1 _
oC .85 Wt C= a0 eE

3-6 KHUEN 380V Ay AR IR gk, — 2o A S AL, A Th TR Pr=
20k W, IR B cosp=0.8; 75— N =AM AT, BIIRN Pr="5kW, IR %09 52
RINECZ /07 FKe DR PUBCR 2 0. 94, 0 I I — 44 B Y B B A 4% . A A L A (D

£/

B Us = 220/0°V, HLBIHLY T3 B4 A0 53 BT Zo s I
FLRRUKT A R REL SR R T Tt — A s B R 3-6 R " Piv  |§ie
S BT 1 A oD k] @

Ua 3UL 32X 220°
R=—= = =29.04 Q
In Px 5000 W 56

Xt = AR Eh LI A
Ur _ 3Ukcosep _ 3 220° X 0.8 _

‘ZD‘:E: b 505107 5.808 Q
Zy, = 5.808/36.87° Q
SR R

29.04 X 5.808/36.87°  168.7/36.87°
29.04 4 5.808/36.87°  33.87/5.877°

E?u b %ﬁ%/é\%%ﬁig

Z=R//Zy = = 4.981/30.99° Q

cosps = c0s30. 99° = 0. 857
8 I R R B = cosgoéZO. 94, | BB TC T MR B R



....................................................................... ¥3$ E*ﬁfﬂﬁﬁ

| Qc | = P(tangs — tangs) = 25 X 10° X (tan30. 99° — tan19. 95°) = 5. 941 kvar
TAAME R R(E N

C— | Qc | _  5.941 x 10°
30U% 3 X 314 X 220°

BER WANBINEE LG NI RN P=20+5=25kW, A T¢I Ty 1) i 3 ML TC 1)
Q= Ptanp=20 X tan36. 87°=15kvar, JfLLEIRKE LN
P B 25
PP+ Q V25 15

U A T L) 2SR M KR R T R L G R AR IR T R R R

FMER R ARE S BRI AR,

37 CUHUE 3-7 B oL %R A e e JEU e = 380/0°V . HLEIHL G B 11
SAEIIERN P=1. TkW, IR FH cosen=0. 8UFM) , B R=100Q,

(1) SREHPT AT o] cs

(2) R e I 1 Ty 2 PR B

(3) #5 F WG 20 — AR BT 32, i i P ) R 3R 1) B 4R T

2 AW E Ty K PRI =M R AL WA 3-7 () PR,

= 130 uF

COSSDS ==

= 0. 857

Iy I ‘?ﬁ Fos
Ao Ao *va —
_ R R _ “\; R R
.IFH "rli £
Bo Bo Wa
R = R
Co - Co—
I I
@Jsu bl @Jnu BHHL
wE 37 WE 3-7(a)

(D XFH LT A
_ P _ 1700
«/§U|cos§on V3 X 380X 0.8

I, = 3.229/ —66.87° A

IAI

=3.229 A, ¢ = 36.87°

POl ERAE -]
Ino =43 St — 307 =6.582/ —30° A
ELVHR

In=In + 10 =3.229/ —66.87°+6.582/ —30° = 9.37/ —41.9° A



mﬁﬁ@]ﬁﬂﬂﬁﬁ(%{lm) ...............................................................

FH X R T A
I =9.37/ —162° A, I.=9.37/78.1° A
(2) BIRKFECH
cosp = cos(—30°+41.9°) = 0. 978
(3) WIFREEI = AT R 0L B A 3-7 () s,
Ve Ry 238 A 56, W SR H B 3-7 (a) A 3R 9 B R A (R A R KD
Py = Unaclacos(pu,. — ¢, ) = 380 X 9.37 X cos(— 60" +41.9°) = 3.38 kW
P, = Usclscos(gh,. — ¢, ) = 380 X 9. 37 X cos(— 120° + 162°) = 2. 65 kW
=M B AR AR A A T TR (AR R A T RO
Ps =P, +P, =6.03 kW
Mtz . = AT BIH AR RSP S Ty
3807

i PL=Ps.,

3-8 X AR = AH HL B AN A 3-8 Bt , XERR = AH HL IR 2R L R Sl 380V, X BR = AH B 2k BH Bt
Z=(20+j20)Q, =AHH BHHLY) A 1. Tk W, PP AL cosp=0. 82,

(1) SREEHWT T o] s

(2) SR =AHHJE & B B )%

(3) 5 FH WG 6 00 = A0 s oy 35, i s P R D R R 4k 1K

(D) AR AR U s = 220/ 0V, 0] — AR 355 Hh K 0 B PR 3-8 Ca) TR »
Horp Zp om0 20 AH S R BT (Y TR & B &

Ao——
‘jlq E}Z
Be Z i
i z = :
Co == E} + i”f\ﬁ *é_"\‘
| C (—.’}\ Zp EY
HLENHIL —
HE 3-8 T 3-8(a)

P —FH 1153 F B S 0 AR AR, T AR
.U, 220[00 e
v =775 = Gorjaorys — 23445 A
L _ P LIkW
A2 = =
V3U cosg /3 X 380 0.8

=3.15A. ¢=34.9°



....................................................................... %33% E*E@ﬂﬁ@

Taz = 3.15/ —34.9° A

In = In+1In =23.34/ —45°+3.15/ —34.9°

= 16.6 —j16.5+2.583 —j1.802 = 26.44/ —43.8" A

HHS.(UL%‘@J% . ::_\__PA\
I, =26.44/ —163.8° A, o =26.44/76.2°A " A%
_ . . I - %
(2) = ML I A2 H A T30 5y = |G p
P=/3U I cos43. 8° o Y E}f
Co
— /3 % 380 X 26. 44 X cosd3. §° |
— 12.6 kW Ll
(3) Wi = VR & B S B IR LR - )
WE 3-8(b)

BE 3-8(b) (3L C #H) irR.,

3-9 bR A Pk U A R A P A AR R Bl LR 39 TR L) . B
BT 2= A +jDQ, fdsmzi d o 380V, I3 P=1500W, D K%L cosp=0. 8
R

(1) 3R H WL 48 1 5

(2) SR PR T oy 6 1 K O U6 ) PR e B % e MR 75 SR L R TE T T L A 47

B WA EU = 220/ 0°V. WIAE ) AE T B 0 3-9 () TR LU

ol | 5 | uam?
N ; Elfﬁf Ur\g> Zp f“.&
W 39 W 39
I, P 1500 _ 5 549 A, o= 36.87°

B V3Ucosg /3 X 380 X 0.8
I, =2.849/ —36.87° A
Uy =U\+2 1,
=220/0°+ (1 +j1) X 2.849/ — 36.87° V = 224/0.1458° V
F, T i 2k L TR
U =3 U, /30° = 388/30.1° V
U = 388/ —89.9°V, Uy = 388/150° V



@Eﬂﬁﬁfgﬂﬁﬁﬁ(%‘lﬁﬁ) ...............................................................

AR F LN
P= Uspclacos(pu,. — ¢i,) = 388.0 X 2.849 X cos(— 89. 86"+ 36.87°) = 665 W

YIS W BT LSRR
P= Uspclacos(pu,. — i) = Unclacos(gpu,, — 120" — ¢, )
= Uspclacos(¢p, +30°—120° — ¢, ) = Usnclasin(u, — i)
= Usclasing
AT UL+ D) A3 0 T B RT AT A AL R A TE D D) A E R R R B TR D D) Rl
Q = V3UuncIasing = /3P = /3 X 665.4 = 1. 15 kvar
3-10 = RHHLHE A 3-10 Fras. XK =4 i

RL L FE U, =380V, A A A GA. s Ae————(A)
Y T B (R = A SO L 2= 30+ T D“
J0Y Qs 55— 4 A\ o B 1 R B A 2 — o =
1000, Zs = —i200Q, Zc =j3800. ' (n;)
(1) REPHRFER A A, 3R Co
(2) V1A = A L U B F R T % 4 L& LA
R U = 220/0°V, T %HBK =M1 6 4k 0 2
7 e

. 220/0°
In = L = 4.4/ —53.1° = (2. 642 —j3.519) A

30440
AN KB =R A7 2R Y A IR A A

. 380/30° .
T = =750~ = 3.8/30° A
. 380/ — 90° .
13‘7_7—]'200 = 1.9/0° A
. 380/150° .

Tea = S0 = 1/60° A

A AR HR R
Ta= Ta+ Ian—Ten = 2.642 —33.519 +3.291 +j1. 9 — 0.5 — j0. 866

—5.433—j2.486 = 5.97/ — 24.6° A
FrLL B S A Ml 5. 97AL A, ISR 1. 90A,
A HL TR R B S 2 3 B BE TR AR R

2

o 2 AB:
P—IA1><3><3O+1OO 3.19 kW




....................................................................... %33% Emﬁﬂﬁa

3-11 P BAAR e U5 AL H Y =R B TR 3-11 B R AT RS X AR = AR R
B REAE ALC PRLRIA] Y B A 048 R 45 SR 1B 0 S VE B A B vp . SR 4 — B YR & M 10 S 2
RHENHR),

A
4 .
220/0"\() .
I ™ R=200Q)
?.20,—’-]_2_0“\?() c
. )
Zllz||z AT
= 0 £k
YIBiEEMT cose=0.5(HiF)
— AH £ &k - [H S Th#E P=2kW
FEAEEEF
Z=20+j10Q

BE 311

A 311 PRSI HL U= 220/0°V, Uy = 220/ — 120°V, |
Uen = Uny — Une =— 220/0° — 220/ —120° = 220/120° V
AL UL B AT L AR YR R AR BRI . T B AE B 2 R AR XY T A B AR R R R
ity » PRI & B B A7 6 AS 52 0 R A6 K — A £ 28 7 SR A 5 BRIDXT R £ 28 b 1) Fi AT AT 4 X6 B O
SERLY Y 8 4 — A F R A AE R R 430

Uy = 228/ 300 — 220%3_ 0y

J3
. 220/ —150°
UB:%(—SO":%V
V3 V3
. Ueca . 220/90°
Ue = [ —30°= "=V
C 3 J3

FH TS )7 A 3-11Ca) iR,
XSS — X AR =AM gk Z, R oh

. ) 220/ — 30° .
Im:%f%:mgo[—%.% A

Z  J3204i10)
Ue  220/90°

[op = =8 = "= — 5 680/63.64° A
Y Z 0 5eo+i10 —

XF o AL PR = A A AT



“ R Rl (B A0

Al
220@*;() ; A fina i
T F— R=20Q2
2205-120“\() o e

i “_-l | Fff;:
Z|12([z Ak
WE 3-11Ca)

Iny = Iep = P 2000 = 10.50 A

V3Uascosg /3 X 220 X 0.5

¢ = arccos0.5 = 60°

Fr LA

In = 10.50/ —90° A, T, = 10.50/30° A

B R R

_ Uae  —220/120°

5SS A=)
I.A:I.A1+I.A2+I.R:26.22 —70.78° A
jc‘ = j(ﬁl+i(t2_ik = 20.78/72.84° A

FL R K ) R 0 )

Py =UnsIacos(g,,, — ¢n,) = 220 X 26. 22 X cos(0° 4 70.78°) = 1.90 kW

Pre =—Ugclccos(¢,

— i) =— 220 X 20. 78 X cos(— 120" — 72. 84") = 4.46 kW

B Ty HE b = A SR AE R T 3R 2k W, YR 4 — AR T 3k Z AR TR

AT R I FER DR

BTN FER) S A RNy

H e T UL L 5 B FE R AT

P, = 3X5.680" X 20 =1.94 kW

~ Uie 220
= T g — AW

Pr

P+ P,+ Pr = 6.36 kW
Sy 8 R AT TS B
P+ P;+ Pr = Pas+ Pxe

3-12 (1) 2Ry 380V A TSN AR = AR HL TR b 43— 2068 Bk = A 60 280 S 1 7
T AL 3-12 B » SR )3 10k W, DR N ECH 0.5 G Je) » 1 4 15 D 3R NI 45



A, AL AR AR S B 0. 9GHEE) R AE L THA X I YL
it T S P U B 28 A B PR VA T A R R A L B R T IR R S % T 1
(2) 74 BRI OLT 2R 3-12 thiR B B A A HL IR R KT 1, SRAX I A 28 LU .
R WY B A MR Us = 220/0°V MR 24 (A B8 K& ok
27 77 ] A 3-12Ca) FR .

Ao Ce [—L-' clc
B |—i-’fli—
ce —

HiE  3-12 BK  3-12(a)

(1) AMEHT DI PIECY cose=0. 5 Gl R )+ FMZF 1) % 40k cosg’ = 0. 9 GERD »
M g=60",¢/ =25.84°, HAMEE R, AT HME A R
| Q¢ | = P(tangp — tangp/) = 10 X (tan60° — tan25. 84°) = 12. 48 kvar
5 R s 2

| Qc | 12.48 X 10°
C = = _ —91.8 uF
30U; 3 X 314 X 380° ¢
X FR = FH B0 238 00 26 L N
3
[, =2 10X100 5549
V3Uicosgp /3 X 380 X 0.5
FEL 25 (1) 26 HL T
3
[o — | Qc | 12.48 X 10° _ 18.96 A
V33U, V3 X 380
25 HL A R

Ia = 30.39/ —60°A.I, = 18.96/90° A
In=1In+1y =30.39/ —60°+18.96/90° = 16.9/ —25.8° A

A B CRAE A MDD Wi E 3-12(b) fiR .
(2) %5 B FhL LR BT 2 o A 4 L R 4 B S TL T T T

Tl 043 ARAMRE B 2SI LI Zo o DU DRT 28 i L 25 97 2 9 48 vl 70 T 36
RN

IAO_[UA“( BiE 3-12(h)




mﬁﬁﬂﬂﬁﬁﬁ(ﬁzlm) ...............................................................

Wik Jm i A T A MR T RoR
I./AZZ Uac :éUABZ — 60 / 30° X[U\n{ OZ%{*SOOXI.AZ

Z(.‘ 2 Z @

w o

7] 24 7] 45
Pa="Y2) 50 iy
I LA B £ i 25 2 HL 343 53l
=it o=/ 30" iy day =3/ — 300,

zg{ —30°X 16.89/ —25.84° = 14.6/ —55.8° A

[e=—1T=—14.6/ —55.8° A, 1= 0
3-13 T 3-13 B /% o S U RR R LB L IR Uy = 380/0°V, LI Z, =
(50+j500Q,7Z,=20Q,7Z;=(40+;80)Q, T £ HFH R=3Q,

. -+
m(

(1) R E R 3R R0 1550

(2) 3Rk A M un ZH A INYPRMIEY )%,

fg (D E 3-13 Fra g BT 20 B I A MR b X o R R i e 80k B
M, SR IR R B BB E 3-13 a) Fra , A B B A A 3-13(b) TR

UA]_J, — 380& V

. 220/ — 30°
Iw="—==22/-831A

60 + 380
Unp =+3[2.2/ —83.1° X (40 +80)]/30° = 341.2/10.3° V
Uey =—341.2/10.3° —120° = 341.2/70.3° V

Io=1,/120° = 2.2/36.9° A



+ 7
L"AC)
g .
i G ¥4
+ + B Z B

Zy

Z3

WK 3-13(a)

DI F IR

L:"“,-\

#3m =
‘J.-A'N
o
WK 3-13(h)

P = 341.2 X 2.2c0s(70.3°—36.9") = 626.7 W

(2) A MHLIE th A7 T

220/ —30°

Iz, = 50 4350

= 3. 111

—75° A

In=1I, +Ilw=3111/—75+2.2/—83.1°

— 0.805 —j3.001 +0. 264 —j2. 184

= 1.069 —j5.185 = 5.294/ —78.35" A

Py

Qrx
3-14

= 220 X 5.294cos(— 30°+78.35°) = 774 W
= 220 X 5. 294sin(— 30° + 78.35°) = 870 var
AL EEAE I 3-14 s o XPRR AR IR L R Dy 380V, A T 2H 6 AR — A

A%, R=100Q., MM EHE R WK IIR K 1650W, Zy=j5Q.
(D) RGP AT e e MIMSHRFET v

(2) SREMR I A B SA TR,

(D ZBIWSHEI7 A RTERE A 3-14 () Frs B

Iy
A— MR =
. . o
B o— P=1,5kW
Ie cosp=0.866
Co ()
; Rllj uR [I] R |j R
Iy 24
jo— L

j}'\l

“{—\2 ji!ll

‘}.B_'-‘ ';(‘I

o Fln
Iy Zi
—

o) < Rm.@:

| S

WE 3-14(a)

Mir=
Fl
P=1.5kW
cosp=0.866
()




Eﬂﬁﬁfﬁfgﬂ@ﬁﬁ(%‘lﬁﬂ) ...............................................................

P Uax = 220/0°V, I Usy = 220/ —120°V,Uex = 220/120°V,

HAR R Ry B AE C A H IR P o, NSERUES R, BN 4] — A8 5 2k iz 17, B
=M E , AR X FRAY .

X =R M T A

In 1500

/3 X 380 X 0. 866

In = 2.63/ —30°A,Twm = 2.63/ —150°A, 1, = 2.63/90° A
=AM E

Tn = 220/0° _ 2.2/0° A, Im=2.2/—120°A,Ie; = 2.2/120° A

100
AR H B S K A

= 2.63(A), ¢ =30°

: o U(‘,N _ 1650 o o
I = R, 220 120° = 7.5/120" A
KR LI 0 )
In=1In +10 =263/ —30°+2.2/0°
= 4,478 —j1.315 = 4.67/ —16.4° A
In=4.67/ —136.4° A
j(t: iRl + jm + jcz
=—14,848+311.03 = 12.08/113.7° A
T2 HL i

Iv=In =7.5/120° A
(2) = AHHL IR & 9 A D) ) 5 B 6 28 T FE 1Y B A Th I R, BT A
P = 1500 + 1650 + 2. 2* X 100 X 3 = 4. 60 kW

I Dy 238 A ] e DA A VR R R AT D D Rk A RO D b A Ty vk R R

3-15  XPRR = AHHL IR B b — 2 L A i B 0 3k Can B IRT 3-15 FiraR ), LR 4k R
380V, A FH WAL I e = AR 2k D) 2 CA Up) Bl P D) R R 2R 1K, oKk i D R 3R i
BB =M BRI R,

R I = AR AR TR D) R R L A 3-15 Ca) it (HE C $238)  SK A ir FH 14 4%
HA, 3k 2o Pl o i

WU = 380/0°V . ] 4 4 1 A L 375 40 51 Hy

Iy = 380/0° =4.771/ —61.5° A

381370




380/ —120°

Iec 100 = 3.8/ —120" A
: 380/120°
Ien = —/——>—==4.0 —177.5° A
cA 50 —78. 5 83 5
Ao
380 50Q
j700 ~i78.5Q
W ——C 3
B o — ﬂ *\T/—'*r“ 10002 7=
10002 5 _ C
ge i
ME 3-15 BE 3-15(a)
= HIZ LA B

Ta= Iap— Tea = 2.277 —j4.193 + 4. 079 — j0. 177
— 6.356 —j4.370 = 7.713/ —34.51° A

In= Inc — Iap =—1.900 —j3. 291 — 2. 277 +j4. 193
—— 4,177 4j0.902 = 4.273/167.8° A

Te= Ten — Tne =— 4.079 4 0. 177 + 1. 900 + j3. 291
——2.179+3.468 = 4.096/122.1° A

Frl TR E W, f1 W, BERE5 51 HR

P, = UA(‘I/\COS((/),,M — (//,A) = 380 X 7.713 X cos(— 25.49°) = 2.65 kW

Py = UscIncos(¢, — ¢i,) = 380 X 4,273 X cos7Z. 2°=0.496 W
SHMEREAENEAE IR (CGHBIRE LB EENINR) R

P=P, +P,=3.15 kW
TR 4 3 T = R T SR B s WA R 2 4 T i 4o ) an B 315 (b) AT 3-15Ce) iz .

A A I

Fiy *
B A

B 3-15(h) BE - 3-15(0)



mﬁﬁﬂﬂﬁﬁﬁ(%‘lm) ...............................................................

I B 2 ik i 9 D 3R R B A
Py = Uaslacos(gu,, — ¢, ) = 380 X 7.713 X cos(0°+34.51°) = 2.42 kW
P; = Ucglccos(uy, — ¢i.) = 380 X 4. 096 X cos(60° —122.1°) = 0. 727 kW
Ho A BRI PR R A BRI R
P = Usalscos(¢u,, — ¢i,) = 380 X 4. 273 X cos(180° —167.8°) = 1.59 kW
Py = Ucalccos(gu., — i) = 380 X 4.096 X cos(120° —122.1°) = 1.56 kW
=R AR R LT AT (1 R D) AR R Y

3-16 R 3-16 Jr7m =T HL B HL TR X R Oy ;
S R Ui=380V. 2= (00 412000, (e 22
R=ul.=—~=500. ?l©+ M\ﬂ- 2o g
N =
(D) R s 7 L
(2) SR =B IRL 1 AT S 9% PRI ) [Jﬁ' ;J“’LT‘JE
WHEQ;
(3) e = A 9 % A 0 o 1 3 o e
MR

2  &U. = 220/0°V.
(1) X‘T%E*ﬁﬁﬁ7E‘|‘5IBWA»Y§@7£*E%YMKLX¢%’%%U%

. 220/0°
I, = L = 4.4/ —53.13° A

7730 + 340
I, = 4.4/ —173.1° A
T, = 4.4/66.87° A
AN R B 2 = A HL R 43 oA
. 220/0°
I/\R - / = 4. 4& A
50
. 200/ — 120°
Iy = ——————— = 4. 4MA
150
. 220/120°
IC(,‘ - W = 4. 4@ A

= AH S R
In =In,+Iax = 4.4/ —53.13°4+4.4/0°
—2.640 —j3.520 +4.4 = 7.871/ — 26.56° A

Io =Ip, + 1y — 4.4/ —173.13° 4+ 4. 4/150°



....................................................................... %33% E*E@ﬂﬁ@

=— 4,368 —j0.5263 — 3. 810 +j2. 2
——8.178+i1.674 — 8.348/168.4° A
Ie =Ics+Tecc = 4.4/66.87°+ 4.4/ —150°
—1.728 +j4. 046 — 3.810 —j2. 2
——2.08241.846 = 2.782/138.4° A
(2) ffik 1 HEDHRITHE
v =Ux T4 =220 /0°X7.871/26.56° = 1548 +{774.3 VA
p = Uy I} = 220/ —120° X 8.348/ — 168.4° = 579.7 +j1743 VA

Se = Uc I¢ = 220/120° % 2.782/ —138.4° = 579.4 —j193.2 VA

l

92]

I A
P = 1548 +579.7+579.4 = 2707 W

Q= 774.3 41743 —193.2 = 2324 var
firk 2 h ORI D R A

2
P:4.42><3O><3+2§g = 1742 4+ 968 = 2710 W
. ) 2207 | 220
Q=14.4°> X 40X 3+ 0 +75O—2323var

(3) WA AR =AU B MEREAEGEH. FH=EFE, HELnE
K 3-16(a) 7N o

[+l

(',-'\‘—") N " E]Z
_BK._‘\I-'— | *; W, \ Vi
{}'E\_/ \jma E] z
_/'\\ * W

WE 3-16(a)

3-17 (1) B 3-17Ca) i =ML B3 B0 B AR R, B 41U 4 = 380/0°V,R, =
20Q,R, = 50Q.X, = 50Q,Xwv = 20Q, ;Jééj%EE?JﬁiA\iB\iCo

(2) R 3-17(h) fr /s B R X FR = AR H i L 2R o UL N [ 4 B ER IR
= W Bk ik,



e 7A
AT
Iy AR
B o= =t
; =7\ /0
T
C o—
WK 3-17Ca) WK 3-17(b)

i (D B 3-17Ca) B AR AR B A 3-17 (o) fim . Horp

., 220/ —30° 220/ —30° .
Tv= 030 ~ 36.06.56.3° 10/ —86.5° A

I'=6.10/ —206.3°A = 6.10/153.7° A

Ie=6.10/33.7° A

b 380 OO o :
I, = L+6.10{—86.3 =7.6+0.394 —j6.09

50

= 7.994 —j6.09 = 10.05/ —37.3° A

. 380/0°
Iy =6.10/153.7° — 50L =—05.47+4+32.70 — 7.6

=—13.07+32.70 = 13.35/168.3° A

Ic =I'=6.10/33.7° A
(2) 1m AR E 3-17(b) Frzs i B P 45 i 1 R AR = E A 3-17 (D) Fras

Iy iy j30Q 200 U
A o—— —l e
Iy J{Iﬂ[i I j30Q 200
Be — Y .
. . Un
e I j30Q 200
Ceo - — vy
E S 3-17(0) E 3-17(d

P = UIcos(gp— 90°) = UIsingo
3-18  AFH U 3-18 F R, B FR = M EB R LR B R U = 380/0° VL B¥L Z =
(20 +340)Q,
(1) SRIFS SHTFI AR LRT o Ty ] o



....................................................................... %33% E*E@ﬂﬁ@

(2) SKIF S A IEHHL Z d il .
BB (D) JFe S HTTRIE, M = MDUE R o /A 3 1 17 38 O Y I 6 432 45— L el B
MBE 3-18(a) s . M|

Iy 100 ;
—= In_ 100
+ 4+
90Q L",\CD 30 | Gy
WK 3-18 WE 3-18(a)

. ) 220/ —30°
Iy = Ua % =5.5/—30° A

10+30
rh X AR L A5
In=5.5/—150° A, Ic=5.5/90"A
702 PR i 1) AH HL R R
Uga = 301, = 165/ —30° V
728K P g ) 2 HL R R

Uras = 165¢3/0° V,  Ugse = 1653/ —120° V
(2) MBI S H A, B RFR Z 350 i3 7B e 3% a0 4 358 40 18 B 4t 35 &k (it

] 3-18Cb) I L) . Hoeh, TR e TR U o B (1) PR 45 28 F R U e s A LBEL R, 7Ty 0
P 3-18 (o) i 7s B9 45 50 R 1 (E A ATE S S 48 S Y IR 1) - A 2800 1 L L 3%
T JE RSP0 25 1 D A 2R BT S B PR JT e R n] B AR . A L BE

R, = (30+30)//(10+410) = 10//30+10//30 = 15 Q

R 100 300
-
. v
O““() z
HiE 3-18(b) HiK  3-18(c)

i A

. T 1 / —120°
j= Yoo _ 6543 =5.38/ —169° A

R.+Z 15+ 20-+j40



mﬁﬁ@ﬂﬂﬂﬁﬁ(%{lm) ...............................................................

3-19 KA 3-19 s, MR =M ETRZ M B Uy =380V, 44 W 4 % FR = 4 1
. BN =ME ML KB ESECN Uv=380V. i ATIHE Pix=14. 5kW, cospn=0. 8;
B N R, BAH BB R=50Q. £k ¥ FH 5t I Ips Z  a R

Z=(34i5)Q. gy i
(D ok =M T T e B kR 20
AR ; co==
i L%UA = ZZO@VO
N — - i 3-19
(1) B s % Sl % B = AT el i % T f 30 L 6
A
L P 1500 g 506 A

 /3Uxcospx /3 X 380 X 0. 8
COSSDN - O. 8, §0N - 36 870

In = 8.546/ —36.87° A
. ) 220/0°
I Us _ _ [o° —4.133/ —5.39° A

T Z+R  3+j5+50

X F R A

S L
In= T +Ia = 8.546/ —36.87°+4.133/ — 5.39°
— 10.95—j5.516 — 12.3/ —26.7° A
In=12.3/ —147° A, Ic = 12.3/93.3° A
7 48 i AH L A

U, =RI, =50x4.133/ —5.39° =206.7/ —5.39° V
W A0 28K 3 26 L
Uy =3 U../30° = 358/24.6° V
Fr L B R 1 328 358V,
(2) 2 a.n Z (] HE o FL S AR S N T FR = AH L . DA B i a L n R B 4T R S5 ASCHE B G
A 3-19 Ca) P » Herp I B H e BV 6 10 A AH R BH 9 280 R ey 19 | R L B
Uno = 206.7/ —5.39° V

z
] \ A ASHLL
U fse Z=[2Z+(Z+R)//(Z+R)]//R
g _ (29.5+j7.5) X50 _ .
n 29.54j7.5450 = 19.06/8.87 0

HiE S 3-19(a) ) T R ) 2 (% B



....................................................................... %33% Emﬁﬂﬁ@

Uumo _ 206.7/ —5.39°

oo = Ym0 = 20012999 4 0/ 1y 3° A
* 'z 19.06/8.87°

3-20 HE 3-20Ca) (W HEEF LA B.C AXFR=MEIRGER) .
(D) XU P R R VOV, B CESUED WE— 1 k2
(2) X 3-20(b) HL 4%, 24 Ry =R, B A R R EBCNE W R/ | Xc |5 F 207

(D AR R Vi MV BRI L AT 23 A R B A A L A TR =
%75 ) W AT 3-20 (o) I 7R o

- L;':u +
B o — 1 o | o |
5 Y2 = Um !:f
c i iXe| ~
R = R, ==

R e Ro| |Ups +

Ao o *
WK 3-20(a) W 3-20(b) BWE 3-20(0)

B Unp = Un/0°, TSR HE P 3-20Ca) AP 3-20 (b % AR PR 49 B W BT 3-20(d)
K 3-20Ce) i,

r
("('F\

20,
' Un ¢y
0 AB
Uy=Uc=Ug
\
WAL, " \
(-B{ Uy {HL I "r;\L'
WK 3-20(d) BE 3-20(e)

FIE 3-20(d) HY ¢, >>60° JH A 3-20(e) H' ¢, < 60°,#k V) BRI V., K.

(2) XM 3-20(D) K4 Ry =R, B 5 HREE V, MBS, WFHUw=Uc. B

R, Ure _ iXce U o
R TR, R, . THERERE

UR3 o o RS _
Ue tan60”, EI]‘ X | =3

L IR 3-21 fifR . BEVHI R=5Q,Ry=1Q,wL =10Q, =t HL 535
uy = (22042 sinwt + 1102 sin3wz) V
uy = (22042 sin(wt — 120°) + 1104/2 sin3wz) V
uc = (22042 sin(wt +120°) + 11042 sin3wt) V

3-21



mﬁﬁ@ﬂﬂﬂﬁﬁ(%{lm) ...............................................................

(1 :kEE()ﬁ in K ia E@ﬁﬁiﬁ’ Hp,
(2) SRULHL in B in BOARCAE. -
B LM R B A AR AR, |
XH A x+
Iy = 5:{“}.‘10 = 19.68/ —63.4° A -

SRS AR R B, 3 S R R R AH )L R T R R R A
[ 3-21 F A s L

( 3 —Q—L)U _ UAS UB% Uu
R+i3wL  Rx/"™ R+j3wL  R-+j3wL ' R+j3wL

Usw = 10,63/ —75.1° V
M o UAS 7UN3 o o °
I = Rl — 3.54/ —75.1° A

— UN:%
Rx
in = in Fins = [19. 6842 sin(ws — 63.4°) + 3. 544/2sin(3wz — 75.1°)] A

in A RE N

T = 10.63/ —75.1° = 3 X I ns

In= VTa+Th =20 A
T2 LI 1Y) B S R
in = ins = 10.63/2sin(3wt — 75.1°) A
in WA AR
Iy = Iy = 10.63 A
3-22 B 3-22 5 K (0 = AR B b BRI 2k K O Ue = 380/30°V LB Z =
(30—340) Qo HIWA 5 DN A5 ~F- 4 = AR M 52 38000 D 3%, D R R W 32 50 il o Py = 375W,
P,=1250W, k.
(1) -7 = 2809 2 L O 5
(2) HL VRN £y 28 FRL AL 5
(3) ZAHHLIR & 1 A D) R AT )%
B AU, = 220/0°V A 3-22 ff)— HI %300k B B 3-22() PR
(1) SP- i = 0 28 8 AL 1) - 14 2 36 0 I T 1 5 43 3l
P,,=P,+P,=375+1250=1625 W
Q.. =3 (P,—P,)=4/3(1250—375)=1516 var



Ao W
il Tl
5 -

/1\ 14 —=In
TR A .
* (W (&) B

AT w7

HE o 3-22 WK 3-22(a)

cos¢2=¢,=o.7312, ¢=143.01°
V16257 +1516”
2 A AR
=05 5 377 A
V3 X380 X cosg

B Tar = 3.377) — 43.01°A, Iy — 3.377/ —163.01°A, I, — 3.377/76.99°A

(2) R Z W) A MHHER N
fo= Yo 220/0° = 4.4/53.13° A

7 30— j40

HL R £ 5 R LR

In = In +1n = 4.4/53.13°4+3.377/ —13.01° = 5.252/13.39° A

In=5.252/ —106.6°A, I.=5.252/133.4° A
(3) 3 Z Wl B RN

S, =3Ux In = 3X220/0°%5.252/ —13.39° = (3372 —j802.7) VA

BRIV L UK D P 3 D AN TS ) ) A5y 550y 3372W I —802. Tvar,

3-23 LI 3-23 BT o oW BR R L R CIE ) AR R U A = 220/0°V, BiL#E

ZQ :20Q923 - (40 +J80)Qo
(1) 3R Zy Ry Z KAl 8R4 e KY#7 Jf A

SRR
(2) T H 19 3 2 0 8 el S v = A L YR I
RO RFM LR G R IR EE O

U E SN W GREE Y WS ()

g (1) 3K Z, Wi i 85 4k p 25 5500 %
SRIT B r, . Z0 JT B, 5 e, 88 728 S 5 R = 4 1



Eﬂ.ﬁﬁlﬁﬂﬁﬁﬁﬁ(ﬁ‘lm) ...............................................................

P B — A 2k B R 3-23 Ca) i . DU

T ZS * o \/3 >< (40 _]80) o o
o f— J—
U(x, \/3 7 Zs UAN{ 30 j8 X 220/30° = 340.82/40.3" V

SERCHAT CRUAR P

Z=2(Z5//Zs)=(35.2+3j6.4) Q
B, Y Z)=Z0, = (35.2—j6. ) Q WAl SRAF R R TR B R TR R
_ Ube
Pmax74Re(ZOq>*824. 99 W

(2) DhFREAI (3 B #k) i 151 3-23(b) FIrR

]
+ Zs
Uan " Z_w\

BE  3-23(a) HE 3-23(b)

Pk S GRS W)

Pr=UaglscosCopu,, —¢i,)

ik We 8o & ik 00

P, =Ucglccos(gp,, — i)

324 W FR AT AL B AN ATAT 3-24 T, ELM TR IR ZR L TR Dy 380V, = A FL B AL 67 2K
WIS 35 Dy 5 0y 8k W, Dy R B0 0. 8RR o BLEEROR I I I M2 (1 2 s U5 1Y 2y
RPNBAMEZ 0. 95 O ) i H &M i I 1] L 3530 BT 5 T 8 2500 O 3R B IsE = A v 0% 1 Y

i R A IS B AN AR ] 3-24 () TR .

i iy :

A — 5 Ao - “(
‘iﬂ fﬁ

Bo—— Bo—= |
‘i(.' f('

Co— T Co—= T “

—fHHEhHL = AL

W 3-24 B 3-24(a)



FiE 1 XA AR B AR AR BRI 3-24(b) iR, 4 i i
UAN = ZZO&VO
- 8000
I, = —2"
V3 % 380 % 0.8
cosgr = 0. 8UEME) = ¢ = 36.9°

Bk, I, = 15.19/ — 36. 9°A.,

[c = jwC U = 220wC/90° A cosg: = 0. 95Ud#k) = ¢ = 18.19°

=15.19 A

WK 3-24(b)

Ih=1I,+1c = I,/ —18.19° = (15.19/ — 36.9° + 2206C/90°) A
SRS Y M, C=74. 21uF I, =12. 79A, i, =AHHL I & 1A D0 2
P =./3 X380 X12.79X0.95 = 7997.2 W
Q = /3 X 380 X 12.79 X sinl8. 19° = 2927. 9 var
Fik2 ZHEEEBNIIESR
P = Pp = 8000 W
Q = Ptang, = Ptanl8.19° = 2628. 7 var
JFER LA R IS D) %N
Q¢ = Ptan36.9° — Ptanl8.19° = 3377. 85 var
PRI S A2 HL 25 R

c— Q. _ 3377.85
30Uy 3 X 1007 X 220

EHA TR R R CL =222, 15,F
3-25 AR A L QR 3-25 Fifn, BV HL TR N BT Z0= (0. 6+70. 9) Q. £ #E B AT
Z,=(0.8Fj1. DQ.FIRFI Z, = (33 +1200Q. (DRGHEFT AT o T es (2)0m &=
170 4 0 4 T 2R 1 T 2 e 4 2 TR, 3R 46 TR S 1 1
R (1) AL R VBRI 0 AR Ak g A\ B L PR S AR T e L T 325 Ca) TR

= 74.05 uF

b
-]

Z Z; Z/3 i

Z/3

"
2 L0y

;U f_+1 s - Z Ie
240/=120°V  C 2 e

Wi 3-25 WK 3-25(a)



@mﬁﬁﬁ@ﬂ@ﬁﬁ(%‘/”ﬂi) ...............................................................

240/730 240/730o
—E] = 3 —8.87/ —69.8° A
rT 7 7, 0.21j0.3F+0.8+jL.7+11+j8 '
O FRPE BT LS

I, —8.87/ —189.8°A = 8.87/170.2° A, I.—=8.87/50.2° A
(2) TNRFILLEN .,
Z,

U, = o Tn= (1148 X 8.87/ —69.8° = 120.6/ —33.8° V
MU, = 207/ —3.8°V.U, = 207/ —123.8°V.U. = 207/116.2°V,

Jb A U = 207/176.2°V, U, = 207/116.2° V
In = 8.87/170.2° A, I =8.87/50.2° A
P, = 207 X 8. 87cos(176. 2° —170. 2°) = 1.826 kW
P, = 207 X 8. 87cos(116. 2° — 50. 2°) = 0. 747 kW

HE B U, =207/ —3.8°V, U, = 207/56.2°V
I, —8.87/ —69.8° A, I.=38.87/50.2°A
P, = 207 X 8.87cos(—3.8°+69.8°) = 0.747 kW
P, = 207 X 8. 87cos(56. 2° — 50.2°) = 1.826 kW
L CHEL U, =209/ —63.8°V, U, =209/ —123.8°V
In—18.87/ —69.8° A, I,=28.87/170.2° A

P, = 207 X 8.87cos(—63.8°+69.8°) = 1.826 kW
P, = 207 X 8.87cos(—123.8°—170.2°) = 0.747 kW
A% . P,+P,=3X8.87* X11=2.596kW,
3-26 A 3-26 BTN A A — X RR —ORH HL R AR Y =R H L A0 ACRE H TR B A R
H 220/0°V,
(1SRG AT o] s
(2) T H P 2 3 0 5 =M P B R A Ty S i e IR (SR A C k) R SR e )
RRE H WL
@>ﬁAm*ﬁZﬁ%&ﬁﬁ¢ﬁ£N%%ﬁﬁﬁﬁﬁﬂwd\UI (F NN
DR ARG N TESE S
g (D ﬁi%& Zy JF RS H B SR R BR =R H B il SRR T OE R AN R R 3-26 () T



....................................................................... %3$ E*ﬂfﬂﬁﬁ

i
A _"'
Iy
Bo
Ic i
C = & [ A A : v
/|| z |/ X =AY int fhs
N c0s¢=0.866 ({7 4 Z
Z=(204j10)Q2 - FHEhFEP=2kW NG
A 3-26 R 3-26(a)
FR
. Uwno o 220/0° B
Iy = 7 20+ 10 = 9.84 26.57° A
I, = _r = 3.50A, cosp = 0. 866=>¢ =— 30°
i 3Uax0. 866

)
I =3.50/ —30° A, Iy —3.50/ —150° A, Ie = 3.50/90° A

In =TI +1n =9.84/ —26.57°+3.50/ —30° = 13.333/ —27.466° A
R 8 X R A
I, = 13.333/ —147.466° A, I. = 13.333/92.534° A
(2) LK, 48 AC M Ih 2R FiLBN
Py =UpxcIrcos(—30°+27.466°) =5061.78 W
e BC A ] 0 T R R 525000
P, =UycIpcos(—90°+147. 466°) =2724.79 W
KW 5 % F1 7786 Wa~2kW+5. 78k W,
3% 220 X 9. 84 X cos(26.57°) = 5.8 kW
(3) A M Z FFIEET, 5 A8 ATk Z 3k B E2 05 B e BC M Z 18], e b3k (9 B o

PV g
. . . . . . . . jﬁ
=1y, Iy=1 +1Iyn, Ic=—1I +1, Be—
I A
A R Z XF e S B SO o E . 1
Z SRS HETE ABLVAC A Z [, H % 40 AP 3-26 (b) z||z *EFR = G
FER . H b B i == |LogEosseie
. . hy — AT EP=2kW
I" _ Uas I _ U/\C
’ z' 7 Z W 3-26(bh)



@ﬁﬁﬂﬁ@ﬁﬁ(%‘lﬁﬁ) ...............................................................

A 1t

jA:i2+i3+jA2, jB:iBz_IZv ic:icz_iS
327 B 327 BER AR ML RE T -5 = 900, R= 100, B A MG E wn =

1204/2 sin628:V,
(1) KW (05
(2) S HER MBI FRREL
I o R 36 LR 3R 1 7S 28038 S A 0D

Ao
/J\ i{a}&

Bo

#
Q\llyb
14
Co = W,

R ||R R
o 3-27

R SRS HITEUEE 3-27 ) iR,

ia(l)

A
Ao
in(t) /]\ :m‘ ~
Bo——— *Wz
P T
Co—HW,
ic(0)
R R R
ME 3-27(a)
(@)
i(z)z%’*:gﬂsinszsm
(2) FAMEEE
. ) 120/0°
fo=-Ur .L:4@A
o1 — 330
13,C

In= 141w =23/0"44/90°=5/53.1° A



....................................................................... ¥3$ E*ﬁfﬂﬁﬁ

X BRETT AR T = 5/ — 66.9°A,Ic = 5/173°A; Uca = 12043 /150°V,Uc = 120/120°V.,
FIL T T A BOREECH 4A. A, B@iiéiﬁzﬁ%/%ﬂ. 31A; HLFE M Bl 12043 =

208V,
WEE Wi IR
Pi=UcIccos(120°—173°)=361W
WRE W, IIEECHY
P,=Ucalscos(150°+66.9°)=—831W
3-28 I HL K LN A 328 TS M BR IE A H IR LR U aw = 220/0°V, 5 4R LA

7, = (10+740) Q. B EBAHL Z, = 20Q.5K . (1) =M BRIL BT e lo;s (2) FIWEE
M =MNENTR, WS — R RFTEAELE RS R FA 2L (3 Y A MR
3R Z) X S RS SR R S AR B A E SR,

A |
oz
A
Iy A
o 3
tl-‘"u-N 7
: _B.. A .
P, 20 Ig
c 7, .
I | -
1
I
HiE o 3-28 BiE 3-28(a)

g (L) A TR AN A 3-28 (a) BT,
Z=27 +Z2,=30+j40 =50/53.13° Q

In = _220/0° = 4.4/ —53.13° A

 50/53.13°
b X AR PE T LS
Iy = 4.4/ —173.13° A, .= 4.4/66.87° A
(2) TNRFRER L B, S —HIREEBIMA C. KA CB),

Uny = Z X 1y = (104+740) X 4.4/ —53.13° = 181.42/22.83° V
Unw =3 Uan [30° = 314.23/52.83° V

Upe = Uay/ —120° = 314.23/ —67.17° V

Uew = 314.23/112.83° V



mﬁﬁ@]ﬁﬂﬂﬁﬁ(%{lm) ...............................................................

Wi =Unp IACOS(gOA’B' — gOA') = 314. 23 X 4. 4cos(52.83+53.13) =—380.17 W
W, =Ucy Ic,COS(gDc’B’ — gpc) = 314.23 X 4.4cos(112.83 —66.87) = 961.14 W
Bk W, +W,=3I"R=23X4. 4* X10=580. 8W

(3) Zy Xt G B TR R o T n ] o PR TR, 35 v JE Jy

_ UAN UBN U(ZN

(%*%y%“*zg+z‘%z

O = [+ G+ o]/ L+ 2]

{220[0°%*220 — 120" 220 120°}/[ 1 2 }

— +
20/0°  50/53.13°  50/53.13°|/ L20/0°  50/53.13

= 9.071/22.834°/0. 0806/ — 22. 385°

= 112.54/46.22° V

_220/0°— 112. 54/46. 22°

I 20 = 8.19/ —29.76" A
. 220/ —120°—112. .22°
Iy = 0 " o4/46 =6.61/ —177.78° A
50/53.13°
. 220/120° —112.54/46. 22° .
Ic = >4/46 = 4.35/96.69" A
50/53.13°

3-29 MR 3-29 FER SRR S AT Xe=—40Q,R=90Q, U = 120/0°V, 3R 4% 3l
FEAY % CB RUE H TR 26 L | 3 28 FSF- 34 3 R 30O B3 50, LSO AR =40 e B W i 1) S5 Th ol R
FLETC D) T %

Ao

2
(e} W,
B Ny
A A

C W,

mlm;m_
N
i 3-29

MR IR A REEEOY R R LR

[Alzﬁ.@:4A



R A BEEECh H B 72 R AOAH B IR
[, =¥3:120 _ 5 3y

.’2 R
HER Vi B8O R (80 M4 R
Uy =+/3 « 120 = 207.84 V

P BEL R R 25 0 48 4 L 1R R L Ok

. . . 120/0°

[n = Iac+ 14, HOLMO" —5/36.9° A
Uik Wy s 8Ch

Pw, = Ucnlccos(gu., — @i, )= 120 X 5 X cos (120° — 156. 9°) = 480 W

Uik W, s 8Ch
Pw, = Ucalscos (gu., — @i, )= 120 X /3 X 5 X cos(150° —83.1°) = 623.54 W

Xt Bk = A L B TR A 11 AT 3 i L R A A 2 ) R
Uhs

Py =3 R 1440 W
X R =R EEL B R A 1 A T Ty g A gl R R 2 I A T ) T R
Qy =3 L;;W = 1080 var

3-30 X HK A L S L B PE) 3-30 BT, BT AR E e L R U s = U, /30°, B R 4
SE BRI A A DS Py SR EBCR cosg, CRME) .
i
h_, 24 ,
o a: MR =
Bo \VF/ it
©
Co

wE 3-30

SR EY R TN AR N E-3 W

(2) B HORE o5 W szE R = U8 & 0 Dh D 3R JETh D 2 1 ik 2t

(3) T £ FH 0 26 36 00 05k %o R = M 60 2 Sh o 26 1 3 48 1

(4) ZEB R FHIRHE A 392 =M1 28 R 07 2 85 HiL V800 50 30 36 R B MRS BT 1 cosgp 32 75
F cosg’ 5 HAMEZ L7 25 Qe HIAMEHL 2 C 1Rk,

(D LB h

. u,/o° )
U, P o,
ﬁR \/§U[COSSDQ




mﬁﬁ@]ﬁﬂﬂﬁﬁ(%{lm) ...............................................................

I'B:Uz — 120 4 P, /(_ 120° — ¢2)
V3R V3U cosg:

. U o , .

io— ([120° P a0t — e

V3R «/§Uzcos¢z
(2) YRE W SN
Pw = Uaclscos(eu,. — ¢i,) = Uil pcos(opu, . — ¢i,)
=R R S A AR AIE D DR a3 5

2 2
po—s WS p ULy p,
P,
Qs =/3U, - —————sing; = Ptang;
«/7 !COSSDZ
(3) A4t A JL B3 C =Fdk () .

(D
Q| = Ps(tangp — tangp/)

C= L5 Ctang — tang’) s w o LU A %
3wU7

3-31 g 3-31 E?/?\‘oa'j:ﬂ(.]/\h = 100\/?@\]7['](‘4\ = 1004/3/150°V,
(1) Zy=0. R H 3 T A iy VB % 1 9 B OF 3 Dy 32 P
(2) 7, = 25/60°Q. K il.

Z 100/60° Q
— —
{
A 4 100/60° Q
o/
0 _C> i 40e0:0
. Z 100/60° 2
R 3-31

R (1) D A S v A R YT S5 IR X R R L R

i U 10043/ —90° 53 _ 500
0/ —60° 10/ —60° 2

IBCEAR )

. ) 100/0°
I, = Uw  _ =1/ —60°
100/60°  100/60°

XFAR = A B A R



P, = 3 X UaxIacos 60° =150 W
AN BR B 2R 1A Ty
P, = Upclcos(—60°) = 375 W
PR I H U5 % B B X T 3R R
P=P +P, =525W
(2) 3 2t m 5 0 F B oK A
SR TT 36 16F 258 25 BEL AT RSP 5 DA 40/ — 60° BELHE T 3 76 A A 5 28 BEL AT
Z =271 /) 27, = 40/60°Q

KT LR .
VRN

e — —JO0L6C 4 10043/ —90° = 8043/ —90° V

7, +100/60° 5

- Uoc 8043/ — 90° .

= Zu+ 40/ —60° 40 6o°+t6o° = 23[=90" A
3-32 XPFR S M BB 3-32 FR. BRI RR S AT IEL U U = 380/0°V. 1

JEHIR f=50Hz, I # A BEECH 10ACHRUE) . R=10Q, K BLHE N —AH B ik,
(D) SREEHTT o oD e J = R % 04 Th 3 36 o oy 3% 5
(2) T Rk (I B B2y I 2 —AH B 2R A D) DR i T R R B L R L IR R
T 2R AL

fE (L) JhEA, — A CA HD %0 B B A 3-32(a) TR .

iy o 1
s !
Ao A !
k | & fh |
e | L | !
i.- | cosp=0.6 | |
= |, Gth) | | =5 _
| ! N Ve i
LR [|R | |R ' Unn 7
i i '\I\_C) R D
e s e e i
Wi 3-32 R 3-32(a)
FH A
I =10 A, Ua = 220/ —30°
5]

cosgp = 0. 6 (& J5)
A



¢=153.1° I =10/—83.1°

_ UA\I
R

In=29.12/ —165.95° A, Ic = 29.12/74.05° A
—AH LR R A D) D R TC T ) 3 4 5
P = /3Uaslxcos (—30° 445, 95°) = 18428. 3W
Q = V3U sl asin(— 30°+ 45, 95°) = 5266, 8var
(2) 3 Bk R E L F B 3-32(b) FiR.
R FE 1 MRECh
P, = Unxplacos(0°+45.95°) = 7693. 76W
R 3-32(h) WA 2 N
P, = Ucslecos(60° — 74.05°) = 10734. 56 W
3-33 WA 3-33 R A BLC BEIE T AR = AL B Une = U/0°, = MR Fx fi
1

Ia +Tap = 29.12/ —45.95° A

Bl 2 A PRVS R =l = = JUH o AR B Nt
(D ﬁEEﬁ :*Héj%lzﬁ;/ﬁl\\lli\l( X‘T%; fn
(2) e IR — 1 P o iy 4 = AR E (U U Uen) =

L AORI PN ESE L i i I0 O BN SN AV L i IR A

(3) T {4 R 2 32 I £ — A 7 28 W I B A T D 3R T e 3k
L 3k B30 IR EHRIIRE RN UR 1),
g (D mEEm
r UAB U o : UBC U ° 7 UCA U °
I, =—F/——=—/90", I, = — = —/150", I, = = =/120
ﬁRL g R R

1 jwl /3R
jaC

B I
™ ™ . U o U o U o
In=1,—1,=—/90 —=/120" = ——/ — 30
U AR R J3R

. . . U o U o U o
I, =1,—1 = ——/1500 — ——/90 = ——/ — 150
’ ' ART R /3R
. . . U o U o U o
In.=1,—1,= =5/1200 — ——/150° = ——/90
c 7 R J3R J3R

AL, AR o T o] ¢ SRR



B 3-33(a)

(3) IhRFHELWMBE 3-33(b) fin,

BE 3-33(bh)

Dy 1Mk
UZ

P, = Uaplacos(0°+30°) = ﬁW
YIRR 2 ERECN
2
P, = Ueslccos(60°—90°) = ;J;RW

T S Ty R0 2 T M AN A T LB O R T R



