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2.0 Cong suat

Xét mot doan mach ma dong va ap tai xac 1ap diéu hoa 1a
_iég L 1(t) =1_cos(wt+ @)
-+ uw — u(t)=U_cos(wt+¢,)

Cong suat ttrc thoi

p(t)=u(t)i<t)=%umlmco 0, —m%umlmco Qut+9,+9)

p(t) > 0 : mach dang nhan coéng sut
p(t) <0 : mach dang phat cong suat




P28 Cong suit

p(t)=§umlmcos(¢u—<oi)+§umlmcos(zwt+<ou+¢i)

p(t)------------

07

p>0

Bai giang Giai tich Mach 2012
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P (Active Power) [W]
1t0+T 1
P=— t)dt =—U
= j p(t)dt =~U,

phan Kkhane

{
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1
N N 1
- N e YY e
.

1(t) =1 cos(at+ )
u(t) =U_cos(ot+¢,)
p=0,~¢; Z=|Z|Z¢

I, cose [W]

° *

P=UI COS¢=%R€{Um |

1

P==12Re{Z
2me{}

}



USER
Rectangle


(Active Power) [W:

cono suat p' an kha ang

>_~

» Q (Reactive Power) [VAr]

P :%Umlmcosgo

P =Ul cosop

P :iRe<U.rn -
2 |

Pzilrﬁ
2

Q:%Umlmsingo
Q=Ulsing

Q:ilm{u'rn |m}
Q_ I2 Im{Z}
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Rectangle


BOng suat trén ciac phan tir mach
Dién trd iﬁt) «IA{,V
~|— u(t) — p(v)
| =1 cos(at +y) u(t)
u=RI i(t)
p(t) =u(t)i(t) = Ri’

p(t) = RI? cos® (wt + )

p(t) = % RIZ[1+cos(2awt + 2y) ]
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cono suat tre
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1£ )’W* p(t)

Pi1én cam
u(t) —
1=1_ COS(CO_ti_-F W) u((tt))
_ 1

U= Lﬂ -
dt |
p(t) =u(®)i(t) = Li a
dt

p(t) = —wLI? cos(at +y)sin(wt +y)

p(t) = —% X, 1ZsinRat + 2y)




Dién dung ——|
u(t) —
| =1_cos(wt+y) 1(t)
- _
U= Ej 1dt | uiti
. | ., D(t
p(t) =u(i®) =< j idt

p(t) = 1 12 cos(wt +y)sin(awt +y)
wC

p(t) = —% X 12 sin(2at + 2y)
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? 20C "
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Dinh nghia |S =UI :%Umlm [VA]

Céac cach tinh khac P
P=Ulcosg S O
Q=Ulsing Q 8

%
S =,/P*+Q°
\/ P ([~ )
<% CONg suat phirc P=Re!S!

1 *

o XK

SZEU.mIm:U VA] ——

Im{S)
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Nouyen 1y can bang

Phéat bicu

Z I:)send = Z I:)receive

Z Qsend = Z Qreceive

=

=

> El.cose. +» JU;cose, => RI;

Y Elgsing + ) JU,sing, =) XI;

— Z §send = Z Svreceive

S Ele+ YU, I =Y RIZ+Y XI?




—WV= T ¢ Tinh P2Q?
* Nghiém lai nguyén ly

0 3Q) _J3Q . S A 7
Y L' can bang cong suat
blen’d() 30 |
phie Glai

R =1Q:P, =1.1.1*=0,5W],Q, =0
R, =3Q: P 1312—15[\N] Q,, =0
X = j3Q:P, =0,Q =1.3.1° =1,5[VAr]
X =—J3Q:P, =0,Q; = ~1.3.(+/2)? = -3|VAr]
E=5:S=1E1=151,36,87°=2-j1,5 [VA]
Po+Po+P +P.=0,5+1,5+0+0=2

| —1.36,87°
|, =1/ -53,13°

I, =/2./81,87°

0, +Qy +0, 1Q. 010415 3=-15 | Nghi¢m dung




’ 0 0
1 2Q§ | 12260 12460 —2,68./86,6° [A]
2—|—4//(-j4) 4-12
+ ® —
<>12 60° Ly _1'_ = 2,68./86,6°—% _1.9./41,6° [A]
T A A . 4-j4
(bién d0) 4Q .
-14Q) , 4 .
I, = 2,68./86, 6°. 1 ~LOL3LE A
-J

Pog) =%2.2,68>=7,18 [W] é = E{124600.2, 68/ —86, 60}
Puo =%4.1,92 =72 [W] 2

Qs = 72 4.1,92 =-72 [Var]
—> Re{S} = P,,+P,, Im{S} = Q—j4Q

S—14,38—j7,2




vi 1 Cho biét X, =10Q
o [ =12,7/- 78 45° (RMS)
= E,: S, =259+ j1250 [VA]

~

X, “ZR E,:S, =375+ j125 [VA]
Tim  E?E,?1,?1,2X.?R?

o, =argE, —argl, — ¢, =tan1250/259 = 78,30°
E, =259/(12,7cos¢,) =100,5

arg E1 = ¢, —78,45° =-0,15°

E, =100,5./ -0 15°




Vi duy
U, =E, - jx I,=3512/-133°
Qc = QEl +QE2 _QL

Q. =1250+125-10.12,7% =-237,9

X. =U2 /Q, =-5,18Q

[,=U,, /(jX.)=6,78£—43°
,=1,-1,=819,72,8°
P, =P, +P., =634W

R = 634/(8,19)% = 9,450

E,=U_ +RI, =48,21,91°

E, =100,5./ -0 15°

|, =12,7/-78,45° (RMS)
- 1S, =259+ j1250 [VA]

El
E,:S, =375+ j125 [VA]
d

° Ld ®
. I, ¢ L, 1%
1 s E2
X
iX, Pe<Sr

wnl
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HE s0 cong suat  ~qq O =—
(Power Factor) S

Cosp sém , vuot (leading)
: nhanh dung ¢ <0

Coso tré , cham (lagging)
: nhanh cam ¢ > 0

P
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Su can thiét

I
= ® | — | — I:)Ioad IC
_|_ Iloa q old load U cos O
U=100)v] | [P=1KW
(hi¢u dung) cos ¢, =0.6 = 1000 =16,67[A]
higu di (1ré) 100.0,6
®
.I Newload cos¢,,, =0.9
—p
—I— | — I:)Ioad + I:)C — I:>Ioad
° A U COS ¢new U COS gonew
U =100[V]
(hiéu dung) = 1000 211,11[A]
- 100.0,9
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Ta1 ban dau

Soig = Pog + 1Qu1 = Qug = Poig 1994,

Sau hiéu chinh, thém vao dién khang X doi nghich tinh tai
P.=P.,+P, =P, = Q. =P, tg(+arccosg,,)

new

+ :lagging
AQ — Qnew o Qold = :Ieading

Phan tir khang can
cho hi€u chinh c . —AQ [F]
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Vi a
I

f=50Hz
_T_ > . Z,: S, = 10KVA, cosg, = 0,7 (lead)
B C Z,: P, = 15KW, cosop,= 0,5 (lag)
U=440V =Y=C z[] z|] z[] z:p,=s5kw, taitrd
RMS Y 1?coso ?
° ®C?1,, ?dé cosp =0,9 (lag)

P =10000.0,7 = 7000[W ]

Q, =10000.sin(-cos™0,7) = -7141[VAr]
Q, =15000.tan(cos ™ 0,5) = 25981 [VAr]
P, =5000(W),Q, =0

P=P+P,+P,=27[KW] —S7U =74 80A]

Qus =Q +Q, +Q; =18840VAr]  —)

cosp=P/S =0,82

S =,/P?+Q? =32923 [VA]
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Vi du
I

f=50 Hz

J°r > Z,:S, = 10KVA, cosg, = 0,7 (lead)
_ C Z,: P, = 15KW, cosp,= 0,5 (lag)
U=440V —Y— = z[] z[] z{] Z.: P, = SKW, (i trd
RMS Y 1?coso ?
° ®C?1,, ?dé cosp =0,9 (lag)
P=P +P,+P,=27[KW]
Q. =Ptg(cos™0,9)
Q.ey =13077 [VAr]
_ -AQ _ —(QnewQuq) _
T T T

. =P/(0,9U)=68,2[A]
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Watt ké:
NO1 tro cudn dong dién : Ry;-= 0
Noitro cuon dién ap: Ry, = 0
Cuccungtén:* 6+ e

(gitp xac dinh hudéng
truyén cong suat)

SO chi:

P=2U, 1, c05(p, - ¢,) =Ul cos(g, - )

=%Re{u'm |m}=Re{L] }



2.10 Phoi h

Xeét mach
Zn = RytIXy Y I

Z1= Ret)X¢ <+> ' *
e A E ZT
Van dé : -

Chon tai ndo thi cong suat tai
nhan tir ngudn 1a 16n nhat ?

o

Se@

| E B E.Zo: |
Z,+Z, (Ry+R)+j(X +X;) "

Z,

1

1 E’
P, ==12Re{zZ . \== m
Z 2m 9{ T} 2

2 2 RT
(RN +RT) +(XN +XT)




210 Phol he

1 E2 .
_ - m N |
‘ Z(RN+RT)2+(XN+XT)2 ' ¥ E Z;
Tai tiy v — chon (X +X;) =0 T(bien do)
2 &
Pz :iEri RT 2 — I:)max :1& (khl RT = RN) i
2 (RN + RT) 8 RT

b S
— Phoi hop tré khang : |Z; = Z,
Tai co argument @ ¢O dinh R, =|Z;|cos¢ ; Z, =|Z, [sing
2

b _1 En Z;|cosg
£ 2(Ry +|Z;|cos @) + (X +|Z; [sing) T

= Phéihop mo dun: ||Z | =[R2 + X2 =|Z,
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