2010 3 3




N =

2010 3 3




2010 3 3

§ 11-1




120°

(1)

>
U= ~/2Ucos(wt)
Ug= +/ 2Ucos( mt—1200)
U=~/ 2Ucos( wt+120°)
a=1 120°

2010 3 3

UA:U&

Ug=U/-120° =a2U,

U.=U/120° =aU,




a=1 1200

a
a2=1 240°=1
a2
U,=U 0° U,

( )

-120° =1 a

( )

U,120°
a

Ug=a2U,

Un
U,= aUy
U.=aU,

2010 3 3

. _ 1,43
Ugl2e 2=—5 115

120°

120°




1200

120°
A-B —er(::-—+,/\k Lj/\-+- Lj[3-+—l_jc::: ()

2010 3 3




2010 3 3

UA: UB: U.c:




2.
DY( )
:
N
5
A
:

2010 3 3

(

)

4
-/
C.

>

+
>0

C.S
o
|
oO o0Owm o2




N

(2)

M <o

2010 3 3



N

(1)~

Y=Y Y-

10

2010 3 3



(2"

(3)°

(4)

2010 3 3

11




§ 11-2 ( ) ( )

KVL  Upg=U,-Ug S 43
UBC:UB_UC
Uca= Uc—

l‘J/\Ei::22>< LJ/A‘:()S;B()O — Adrzglgj/\

2010 3 3 12




Z
I
. Lz 0 Z
TE ]
e 7 e Z
— C — C —
Ug=a2U, U.=a
. . 300!
Upe=+'3U A @

- . . U gt Uget Uga=0
LJ[3(::::612 LJ/AEg [’JCDAF::Eil'J/\Eg ==i:Ei======:2£i======£i:i=====

2010 3 3 13




300!

2010 3 3

14




UBc: UB UCA: U.c:

| B'C | CA

oo 120°
=algc
se o 1200
BC — a IC'A'

2010 3 3

15







KCL

+lg+1-=0

2010 3 3

30°

YE

17




2010 3 3

18




2010 3 3

19




N

S D <)

20

2010 3 3



1 Ups =380+ 2 cos(at+30°) V  Z,=(1+2)Q
Z=(5+j6)Q

_%+ Z, 1, Z
o— =0 1

Y_Y ( ) \_./ A AI
Us Z, 1, Z

2010 3 3

21




U

Upe 9% o0 /epy Ny o o
= = - -
* J3/30° | AL A
Uy =0

U 0
oa _ 220[Q° o) ga0

Li+L  1+]2+5+6
= a2l =22/ 173.1° A Ux=2 14
lc=al,=22/66.9° A o

Uy Ug

2010 3 3

Nl

22




2010 3 3

23




Upv=1,Z =136.8/-6.3° A

_ . U ¢ .
Upg =+ 3 Upy [3° _AJFCIA——él—'g"—é—
~ A
— 0 Usg
236.9/23.7° V R e 2 N
T
. = I P4 Z
Uge = 236.9/-96.3°V s ‘L:ll—é—:—
Uoa = 236.9/143.7° V
| lge=9.9/ 133.20 A
: Ure :
lag=—=—>=99/[ 1322 A | |.,=9.9/106.8° A

L

2010 3 3

24




3 380V
|Z,|F10Q2  cosp,=0.6( ) Z,=]50Q
ZZPJ:::L4‘j:2g:2
-Y U, A
I:A A I:AZ _O+ A 1+
N = I > N _m_l_ ] IAl B 22/3
- Al —¢ * [ |—e
Wz zell (2T .
— IN N' O [ —
U,=220/0°V 7, u 5] |jzl
N

U,g=380/30° V
cosp,=0.6( ) Z,=10/53.1°=6+{8 O

2010 3 3 o5




U,=220/0°V  Z,/3=j50/3 Q A A Ly

Z,=10/53.1° =6+j8 Q) ‘

UA<> 21| Z,)/3

| Al

| _%:22/ 53.10=13.2-j176 A N N
1

U -m
| = —i132 A |.=13.9/101.6° A
A 22/3 = | C
|a=l g+ 1,=13.9/ 18.4° A

A=22] 53.1° A
=22 173.1° A
15=13.9/ 138.4° A o= 22[66.9° A

2010 3 3 26

B C




| = —A —i13.2 A
2713 :

IABfﬁ | o/ 30°
=7.62/120° A

lheo=7.62/0° A

lop=7.62/=120° A

2010 3 3




2010 3 3

§ 11-4

28




Y-Y

Uw?Z 0 N

UpYa+ Ug Yg+ Uc Yo

UN'N:

4. Y

2010 3 3

Yo+ Yg+ Yo

29




+
o>
vl:_'

>N

220V

Z,,=0

Ds <l>+wC- Ds
d

+
o0
n 'O_.
N

Z

U,=220 0°V -

Uy 220 00 .

| = 7 =5 =44 (° A

' U.B 0 ' U.C

lg=—2=22/-120°A | =—=CL=11/120° A
Z Z.

I =la+ g+ 1c=29.1/-19° A

2010 3 3 30




2
A
A
A
A
B
= Ys 95/ -1200 A
B

|L=$=11Z120° A
ZC
2010 3 3

=T+ 1+ 1
=g+ I¢
~19.01/-150.2° A

31




2010 3 3

32







+
o>
vi:-'

>N

Ds CZC- D=
|

Z >m0O
°

2010 3 3 34




- joCU,+ G(UgtUe)
Unn= :
Jo C+2G
LJ/&Z: LJ ()O

Uy = 0.63U [108.4° V
UBN':UBN_UN'N
—15U/ 101.5° V

2010 3 3

U 1
AN*+A  11eC R
o ° |
Ve B R
¢ //—\\ T O ®
NN
Ve C R
N\t C
O——
UCN':UCN_UN'N

= 0.4U [133.4° V

A
B
C

35




§ 11-5
:L. ES F) (:? /E!é:\-k /\ I;\ ZZA\
O oO——
U .
S S B . Z
L . . N ¢ <:::> T E? %: [:f%}——-orq
SS +5 + [ .
e Kegle Z
= Uy la + Ugy Ig + Uy I8 ~

= ( PatPg+ Po) +](Qat Qg+ Q) =P +] Q

F) — F)/¥+_F)E3-+_ F)(:
Q= Qat+Qs+ Qc

2010 3 3 36




-Eg — :g-ggA — :3 Lj/\hr I;f

P = 3Uan 14C0Spp = 3U, | ,COSO
<:? — EBLJ/\hy I/\Sjl1(P/\ — EBLJrﬂqlthSjlq(p
P (ZPA=Pp=0¢)

UI II

1
\(' l_,pr]:: ;&FE;‘ LJ| I
LJth:: LJ| I

35;::AJFE§ LJ| || F) — ﬂdr3§ l~J||| (:()SRI)

¢

2010 3 3

ph —

ph —

14 ph”

L
@I

Q=+3Uilisne

37




P=Pat P+ Pc

Pa = Uan ia=~/2 Upncos(at)x /2 1 ,cos(cot-¢)
= Up, [ prl€0sp + cos(2wt—¢)]

Pg = Ugy i5=~/2 UC0S(0t-120°)x ~/2 | ;,co8(t—120°—¢)
= U [ pnlC0Se + cos(2wt—¢ —240°)]

Pc = Uen ic =42 U nCos(@t+1209) % +/2 1 .c08(cot+120°-¢)
= Up, [ pnlcosp + cos(2wt—¢ +240°)]

P = Pat Pg+ Pc= U 1 nCOSP

§

2010 3 3 38




2010 3 3

39




B O

CO

P,=Re[U *] P,=Re[Up I5]
P+P,=Re[U | X +Ugc 12 ]
Upe=U, Us Uge=Ug Ug IF+lg=—1*
P+ P,=Re[U, |* UCI*+UBIB*—U'CI'E§‘]
=Re[U, | * +Ug IF +U- 151 = Re[ S]
51 2

2010 3 3 40




Uca

U
¢ A
b N\IA
| " P,=U,cl ,c0S(30° o)
U

AC F)Zf::l‘JE3C:IES(:()E;(:B()CL+14))

Ugc

2010 3 3 41




P312 12 4

A
U =380V P =25kW
cosp = 0.866 ( ) B O
CO
P =+/3 U, |,cosp P,=Ugc | 50S(30°+30°)
P = 380x% 4.386x 0.5
|, = = 4.386A
| «\/5 UI COSp =833.34W
¢ = arccos 0.866 = 30°
P, Re[UAC A ]
P,= U,~1,c0s(30° 30°
1 AC"A S( ) PZ_Re[UBC ]

= 380% 4.386 =1666.68W

2010 3 3 42




X+ 15+ 18 0

2010 3 3

A Wy
* IB
BO @ >
~ e
C o—1~{(W,)—
*

P,=U gl ,COS(30°
P,=U gl -c0S(30°
p>60° P;<0

@ @

®)
)

43




P314 12 10 'P=2.4kW cosp =0.4 )

1. N s
AT
I
2 B O ® |=3
0.8 .
o)
1. p=arccos0.4=66.42° P*
P.=U x5l ,€0OS(30° ) P,= =194 = 0.387kW
P7=Ucgl cCOS(30° @) P,= 7.194 ( 0.387)
P, _ cos(30° 66.42°) 2104 " 2.7187kW
~ cos(30°+66.420) ~ - _
P, cos( ) P,=P P,
P,+P,= P, 7.194P,= P = 2.4kW =24 0.387)

=2.7/87kW

2010 3 3




.
C |

P=2.4kW B O .

¢ '=arccosD.8 =36.87°

P, _cos(30° 36.879 _ 2 597

P, cos(30°+36.87°)
P+P, = P;+2.527P, = P = 2.4kW

P
P.= = 0.
L +2527 0.680KW

P,=2527 0.680 =1.719kW

2010 3 3

45




2010 3 3

46




