.6. Cong suat trong mach xac

2.6.1 Cong suit tiic thoi (instantaneous power)

2.6.2 Cong suat tac dung va phan khang (actice and reactive
power)

2.6.3 Coéng suat biéu ki€n (apparent power)

2.6.4 Cong suit phiic (complex power)

2.6.5 Nguyén Iy can bing cong suit ciia mach AC.
2.6.6 He so cong suat coso .

2.6.7 Hiéu chinh hé s6 cong suat cose .

2.6.8 Do cong suit trong mach AC.

ECA - Ch2.6
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Cong suat tife thoi :

0,

% Cho 1 nhanh trong mach sin : + i(t)
i=1_cos (ot+y) u(t) Z
u="U, cos (ot + y + @) -

o

< Cong suit tdc thoi:

p®)=ui=2U_I cosp+5U_I_ cos(2wt+ 2y + @)

ECA - Ch2.6

CuuDuongThanCong.com
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i. Cong suat tic thoi cé tan sé 2o.
ii. Cé Kkhi cé gia tri Am -> khong dung ngudn 1 pha dé€ truyén
cong suit.

ECA - Ch2.6
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Cong suit tac du

a) Cong suat tic dung P

(average power) :
Tri trung binh cua p(t) :

1 T
P=— t)dt
T{p()

>

<+ Hay trén so do phic:

>

+ i(t)=1_ cos (ot + y)
u(t) =U_ cos (ot + y + @) Z
o
P:%Umlm cosp || P=Ulcosep | (W)
| T 1.,
P=—Re{UI P:—ImRe{Z} (W)
2 2

ECA - Ch2.6
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Cong suit tac dun;

b) Cong suat phan khiang Q
(reactive power) :

+ i(t)=1_ cos (ot + y)

u(t) =U_ cos (ot + y + @)
Z

Q = %Umlm sing || Q = Ulsing | (Var)

<+ Hay trén so do phic:

1 i ]
QZEIm{UI} nglfnlm{z} (Var)

ECA - Ch2.6
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p(0)= Li % ——L coer-+ypsin(er +)

p(t) =—21x, L sinaxt +2y) ift) = Iy cos{wi+V¥)

ECA - Ch2.6 7
CuuD!

uongThanCong.com
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p(t) =L j iddt =-LI2. cos(cot + ) sin(ax +)

ite) =1, ¥
p(t) =—1x I sinQax +2w) ‘@ cosor+¥)

o—-——”c—o

'
S
[

i
e
]
i
=5

ECA - Ch2.6 8
CuuD
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% Xdcdinh: S= \/Pz +Q°
== S=1U I =UI (VA)

P =Scosogp
Q =Ssing

Vataco:

ECA - Ch2.6

CuuDuongThanCong.com
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Cong suat phic (complex pe

——

- |
*» Xac dinh: SZEUI:P_I']Q

| ©

<» Trén mp phic , csuat phitc vé nén tam gidc cong suat .
Alm

power mesh

ECA - Ch2.6
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Nguyén Iy can biang cong

a) Phat biéu 1:

b) Phat biéu 2:

Z Psending — Z Preceiving
Z Qsending — Z Qreceiving

Z Ssending = Z Sreceiving

ECA - Ch2.6 1

CuuDuongThanCong.com


http://cuuduongthancong.com

<» Nghiém lai nguyén 1y cin bing : o
cong suat trong mach phic bién dj ? N T
Giai C‘) I

1, ii
12260°  12260° _2.68./86.6° (A) e s
2+4// (-J4) 4-32 40
I = 2,68.86,6". 4_J44 =1,9/41,6° (A) ;1. =2,68286,6".—— 1 u 2 =1,9/131,6° (A)
all ol

00| P20 =122.2,68 =718 W §=1{12460°.2, 68./-86,6°
P(4Q) =1%4.1,92=72 W .2
Q(-j4Q) = 14 4.1,92= 72 Var| S = 14,38 — j7,2

== Re{S}=P,,+P,, Im{S}=Q ,,

CuuDuongThanCong.com
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Hé so cong suat (f

P

< Hé sd congsudt: cO§ Qp = —

S

< Hai nhanh cung coso, c6 2 truong hgp:

1. Cam (cham) (lagging) : Q >0
Q =P.tg(cos™' @)

2. Dung (vugt) (leading) : Q <0

Q =-P.tg(cos™ @)

ECA - Ch2.6

CuuDuongThanCong.com
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;j;ii;iIIIIIIIIIIIl!!EI!!EI!!!!}

Tim hiéu dung phic va cong
sudt phat ra cua ngudn Aap
trong mach ?

Giai
A ~ 2 2 ? e
“» Cong suat phiic cua tai :

Sload : lk + Jlk |
2 Chon: Ulead = 220/0° == 1=6,43/—45° (A)

== E5 =0,1.(6,43/ —45°)+220 = 220,5./—0,12°(V)
< Cong suit phat cia nguon:
Ssource — {(220, 54 — O, 120 ).(6, 434450 )} — 1004 -+ 1000

ECA - Ch2.6
CuuD! 'ThanCong.

uongThanCong.com
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V4

Hiéu chinh hé so c

a) Tinh ché& @) trude hiéuchinh: S, 4 = Pold + onld

b) Tinh Q sau hiéu chinh : (+:lagging / -:leading)
—1
Qnew — iPold .tg(COS (Dnew)

C) Tillh AQ . AQ — Qnew - Qold

d) Xac dinh phan t¢ khang dé bu (theo RMS) :

U T A

L=—— (H)||C= Q
wAQ wU

ECA - Ch2.6
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Cho f =50 Hz va cactai: 1: S, = 10KVA, coso, = 0,7 (lead)
2: P, =15KW, cosop,= 0,5 (lag)
3: P, =5KW, tai tro.

a) Tim I va coso ?

b) Tim C dé coso = 0,9 (lag) ? Tim I khi dé ?

ECA - Ch2.6

CuuDuongThanCong.com
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a) Cong sudt phiic cua cdc tai :
[ Si=7k-j7,14k
! S, =15k + j26k

Sy =5k

a1 |tdi2 |tai3

1
f_ —il
!
U = 440v
o
-

~~

So = 27k + 18,86k = Saa =32,935 (kVA)

329354 e Ay cosoe—2—082
440 32,935

ECA - Ch2.6 17
CuuDuongThanCong.com
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1 = . ==
b) Chinh cosp = 0,9 (lag) 1 j{l" i1 [1ai2 |taig|

~

Sod =27k + J18,86k
U = 440v G
Q... =2Tkglcos ' 0,9) =13 kVar | RMP '[
AQ=13-18.86=-586kVar

5860
1007440 (4F)

2 Céh: énew =27k +jl13k = [=68,1(A) I

ECA - Ch2.6 Y
CuuDuongThanCong.
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Po cong suit :

< P& do cong suit tac dung : ding watt k& (wattmeter) .

a) Cautao cua wattmeter:

Cl{c ST (R WatthMeter
cudn ap
Ky
>
hi¢u WatthMeter

Cuc cung tén
cufén dong b

elect rn-ll}'nu mioaneter
watlmeter

ECA - Ch2.6
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. [ = Cudn dong ntié€p tai, dong vao cuc cung tén.
**Nguyén tac:

= Cudn 4p ssong tai, thé duong ¢ cuc cung tén.

r N
< So chi: P =UIcos(y, -y, I> 1.741 ‘
9 W
<+ O analog watt | Ry,
meter, khi kim quay *p Q 0 0
R " J
ngugce, ta dao cuc [ |
tinh mot trong 2 ©
R R A +
cufon day, va thém 220 V
diu - vao tri sO AC Tai
doc. -
O ®

ECA - Ch2.6
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MMC

b N B = o ¥

P phat bai 2 cuc

MMC

ECA - Ch2.6
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< Tim s6 doc cua T i, |4,
wattmeter ? ‘ 6002
CD = - ?4051
E =24020° (Vgys) 8002

Giai

mﬂ

C6: Z,, =30,24+17,8

240
1+)2+27,,

= I

=73341742 Uy =7, 122294 -2,96°

< S0 doc cua wattmeter :

P=U,,lcos p=229.7,33.cos(—2,96" +17,42°) =1625 W

ECA - Ch2.6
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