BAI TAP KY THUAT DIEN

péel

BALL(H1) Cho E=22V; k=3A; L=2A; Ri=2Q; R=8Q; Ri=4Q.

CAU 01: Ap Uy, 1. [V]

CAU 02: Cong suat phat bdi Nquon Ap 1a: [W]

CAU 03: Cong suat phat boi Nquon Dong I 1a: [W]




Bai 1:

CAU 01: Apdung Dinh Ludt K1taindtntaco: DOng |, =k +l =3+2=5A
Ap U, =Ryel,, =8:5=40V

PP 1: Ap Dung Phwong Phap Dién Thé Nat
CAU 02:

4 Machco 4 nit: a, b, ¢ va n: Ngudn Ap E dwoc I3p gilra 2 nit a,b (mach thudc dang siéu nit -
super node) . Chon n Iam nat chuan . Goi dién thé tai nit a , b va ¢ so v6init chuan n 14 U,; Uy va U,

Tacé: U,=U,, =40V va U,-y, =E (1)
4 Goi ddng qua nhanh chira Ngudn Ap (ditir a dén b) 1 1, .

U -Uc

4 Phuong trinh cdn bing déng theo dinh ludt K1 viét tai nit a 1a: =R +1,y =1, 2)
1

4 Phuong trinh cdn bang dong theo dinh ludt K1 viét tai nat b 1a: U"R_UC =1, =1 (3)
3

. . U,-Uc U, -Uc U, U, 1 1
4+ Tr(2)va(3)suyra: -2 b =L+, Hay 24+-2=L+l +Ucd —+—| (4
(2) va (3) suy el Hay (ah ol {R1+R3] @

- U tE Uy 1,1
4 T (1)va(4)suyra: R, +R3 L'+|’+U°{R,+R3J

(h+'e+U°{Ri1+%]-R%] [3+2+4u.(%+%)_%] oy
(5, %)

4 DONg I, qua nhanh chira NQUON APE 13 |,y =2 —I, = -2=—2-2=-4A

Tom lai

U, =




4 Cong Suat Phat boi Nguon Ap . Pg =Eely, =Es(, ) =22+4 =88W

PP 2 : Ap Dung Phurong Phip Dong Mat Lwdi - Dong Vong.
CAU 02:

4 Mach ¢6 3 mat Iwdi. Chon cac dong mat Iudi - 1, ; Iy va I,
theo hinh vé.

4 Quan hé gika c4c dong nhanh va dong mat IGi gom:
b =1y = (1)
le=h =l 2)

+Tr(va@Rsuyra: |-l =L+, (3)

+ Phurong trinh c4n bang 4p viét doc theo véng tao bdi cac nhanh ab, be vacala

Ryel, +Ryel +E=0 (4)

¢ Tircacquanhé (3)va ()suyra:  Ryely +R3e(ly+lp +1;)+E =0
Hay -

 _ERelith) [2-40:2)

T (Ry+Ry) 2+4)

JA  Swrally=k+l,=3-T=-4A

I =l +l =2-4=-2A
4 Cong Suat Phat bi Nguon Ap - Pg =Esl, =Es(-, ) =224 =88W



CAU 03:
4 Ap Uy, dat ngang qua hai dau Nguon Dong I, thod quan hé sau:

Upn =Upe +Ucp =Ryl +U, =4e(-2) +40 =32V
4 Cong Suat phat boi Nguon Dong I, 13 Py, =Uyg ol =3202=64W




BAIL 2 (H2) Cho: u(t)—240J2.sin(100=xt)[V] :

R:=100Q;:Rs=40<C : L—=22%2 .1 ; c-25920 .
7T T
il g e e e .t e e e e e e et e e e n
= — =
ek 2t == [ . g
___________ = I —
|

Cau 4: TOng trd phiic tuong duong cla tai?
CAu 5: chi s6 Watt K& [W]?

Cau 6: Hé sO cong sudt cla tai?

1Al

CAU 04: Tan sé goéc cla ngudn ap 13 @ =100=x [ra%] .

]
Cam khing X, =Leo="2e100%=20 0 Dung khéng X, = — 10 100 40

- Cem (zauu -11]01:] 25

T




Téng tré phire trong dwrong cla Tai -

7 =R4_jxc+[mJ= 1n—4j+(4"'2“']=18+121 0

R, + X, 40 + 20j
CAU O5:
4 Cong Sudt Phire tiéu thu béi Tai
- U 240° _ .
8$=—5=_—_———=2215,3846 +1476,923]= 2662,56 ~33°69 [VA]
Zg 18-12

4+ SO ChiWattKé = Re(§)=2215,3345 =2215W
CAU 08:

Hé 56 Coéng Sudt cla Tai =cu5[arg (Em))=cns {arg[..;.D= cos(33°69)=0,832 tré

DE 2:

BAI 1 (H1): Cho:R1=40Q R2=15Q:L1=75mH:
C1 =125 pF ; u(t) =20042.sin(400t) [V]

CAU 01: Ap hiéu dung Us. 1a: [V]

CAU 02: Déng phirc tir Ngudn clp dén Tai la: [A]

CAU 03: Céng Suit Phirc phat bdi Ngudn Ap 12 : [KVA]



BAI 1:

BAI GIAL



V6i tan s6 goc ® =400 rad/s , suy ra: Cam Khang X , =L@ =0,075.400 =300
R
Ceo 1254400

Dung Khang X, = =200

Chuyén mach sang dang phirc, ta c6 Ap phirc U =200£0°[V]
CAuol | *
Ap dung cau phan ap, suy ra
XeplU  -20)-200

« XU 30j-200 _ _
R,-Xey  15-20]

_ _ - 128 - 96j
Ubd Ry+jX, 40+ 30]

- 72+ 96j Uea

Suy ra:
Usc =Ubd—Ueg = (72 - 96j) - (128 - 96) - -56 + 192 = 200.2106°26 [V]
Tom lai Ap Hiéu Dung Uy = 200 V

CAU 02

0 200 . U 200

" -32-24; " - 4864
Ry+jX,, 40+ 30) . R

Dong phitc g = e =R X 15-20]
2 C1 -

Dong phterc tir Ngudn cap dén Tai

In =lab+lac = (3.2-2.4j) - (4.8 + 6.4j) = 8+ 4]

CHU Y: _ _
Cau 2 ¢6 thé dwoc tinh theo phwang phap Tong Tre Phire twong dwong nhu sau:
_ iX,()*(R, = 40 - 30j) - (15 - 20j) T 200 .
ztd=(R1+iij1) (R, {xc1)= 40 + .]_i E} J - 20 - 10j |"=£= —== -8+ 4j
(Ry+iXq)+(Ry—iXcq) (40 +30j) + (15 - 20j) 2o - 10j

CAU 03: Cong Suat Phirc phat bdi Nguon Ap
: ]

§=Usln = (200)- (8- 4j) = 1600 - 800j =1788,854 £ —26°565 [VA] =1,789 £ —26°57 [k VA]



BAI 2 (H2): Cho:R3=6Q: Re=30Q;
E=24V: 1=2A

CAU 04: Céng Suét thu bdi Ry 14 1 [W]

CAU 05: Néu thay dbi R« va néu cong suét thu boi Rs cire dai thi Re bang : [Q)

SN

BAI GIAI

BAI 2:



CAU 04: Mach dién trong hinh 2 dwoc gidi theo mdt trong cac phuwong phap sau

PHUONG PHAP 1 : PHUONG PHAP DONG MAT LUO1

Chon déng mét lréi theo hinh vé, ta c6 I, =1=2A . Phuong trinh can bang ap cla mét lwéi

chiradong e 13 :

R, +(R; +Ry ), =E Hay i E+Rjel,

24:6-2

- R3 +R‘ B
Céng Suat thu bdi dién tré Ra 14 :

P =R, =3.47 —48W

PHUONG PHAP 2 : PHUONG PHAP DIEN THE NUT

Chon b 1am nat chuan. dién thé tai b 13 0V. Goi U; 12 dién thé

tai a, ta c6 phuwong trinh can bang dong viét tai nut a nhu sau

U,-E u, T 1 E E+R;d
R, +R4 hay ua{R3 +R4] I+

Tom lai:
(E +R3-I}~R4 (21+ 6- 2} -3

=12 v
a7 "R, +R, 6+3

4 A




2 2
Céng Suat thu bdi diéntrd Rala: P Sy -E-E-HW
Ry 3 3
CAU 05: : .
Khi thay doi R4, cong suat thu bdi Rs dugc xac dinh theo quan hé sau :

U2 (E+R3-I)2-R4_A R,

Po—2 _ o FRE
Re  (Rs+Ry)  (Ri+Ry)

trongdé A =(E+R;+l)’ = hing sb

Tém lai P la ham so theo bién s6 Re (P =f(R,)ham hitu i) .

Ham P=f(R,) luén xac dinh v6i moi gia tri R, >0 . Ham c6 dang 4 i

v
|,,|-R“I - u'=1
\"-(R3+R4)2 - VI-Z(R3+R4)

Pao ham
P AW yongdo vu-uv' =(Rs +R; )’ ~2R4(R; +R,) =R} -R}

dR‘ \\‘2

Pao ham %A] & w'-w'=0 & RI-Ri=0 & R,=R; hay R,=—R,
4
Lap bang bién thién va xét dau dao ham ta co:

dP |
dR, - 0 + A + 0 -

P ; : .II] /Cl_rcﬂgi\)n-

Tém lai, khi Ry thay d6i ; Cong Suat thu boi Ry dat gia tri cwe dai khi Ry =R; =60




BAI 3 (H3): Cho:Rs=90Q ; Re=10Q;:L2=30 mH ;

G -(%);f . e,(t) =36./2sin(300t) [V]

e, (t) = 272 sin(300t + 90°) [V]

M: Cong Suét Tac Dung thu b&i Rs la : [W]

CAU 07: Sé Chi cua Watt Ké la: [W]

CAU 08: Céng Suét Phan Khang Téng phat bi cac Ngudn Ap 1a: [var]

0




BAI GIAI:
Véi tan s6 goc @ =300 rad/s, suy ra: Cam Khang X, =L,*@=0,03.300 =90

. 1 10°
Dung Khang X, = = =90
C,@ [10‘}3“
27
Chuyén mach sang dang phirc, ta c6 Ap phirc Es =36.20° [V] : Ez =27.290° =27j[V]
CAU 06:
Ap phirc Use =Uag+Ugc =Eq+Ez =36 +27) = 45 £ 36°87 [V]
~ 2
L o o] a2
Cong Suat Tac Dung thu boi Rs 1a : Pﬂs - =T=225 w
5

CAU O7:
NHAN XET V&i vi tri cda Watt ké dang duoc Iép trong mach , ta it ra nhan xét sau:

% Cubn day do ap dwoc mac gika hai nGt b va d (hay hai dau cda dién tré Rs )
4 Cubn day do dong dang |ap trén nhanh chira dién tré Rs

Témlai  $6 chi Watt Ké = Cong Suat Tac Dung tiéu thu béi Rs .

Khi gidi mach hinh H3, nén ap dung phwong phap dién thé nit

Chon d lam ndt chuén, dién thé tai d 1a OV. Mach cé dang siéu nat (Ngudn Ap E I3p gitra
hainutavad ; Nguon Ap Ez lap gifba hainitcvad .

Dién thé phurc tai cic nit ava ¢ so véinat chudn 1a - U, —Es = 36.20° [V]: U, =—Ez =27 [V]

Goi Up la dién thé phirc tai b, ta c6 phuong trinh can béng dong phic tai nut b nhy sau :

- - - - - [Cla + l:'c E__;E_Z!

U—Ua Up—Uc Up - iX —jX 9 -9j

- +— +—=0 ha = L2 c2 = 30 - 40

TR =R (v ) O M
X2 -iXc2 Rs 9 -9j 10

G 307 407
Rg 10

S6 Chi Watt Ké = =250 W




CAU 08:
Theo dinh luét bdo toan c6ng suét : Tdng Céng Suét phan khéng phat bdi cac Ngudn Ap bang
véi Tdng Cong Suat Phan khang tiéu thu bdi cac phéln tr L2 va Cz
Ap phirc Usb =Ua—Up =E1—Up = 36 —(30 —40j) = 6+ 40j [V]

Ap phirc Usc =Un—Uc =Up+E2 = (30 —40j)+27j =30 —13] [V]
2

o 2 2
Céng Sudt Phan Khang thu béi Lz Q, = LI . N
X2 9 9
. R
- (202 L422) _
Cong Suat Phan Khang thub&i C;: Q. = Uhc| = (302 +13 ]= ifeo var
Xes 9 9
Céng Suat Phan Khang Tong thu béi Tai: Q; =Q, +Q. = i L R =63 var

9 9 9

BAI 4: Cho mach 3 pha gbm ngudn ap 3 pha c¢dn bang, thir tw thuan, ddu Y voi
Uan = 240 2 0° [V]; tng tr& duting ddy khong dang ké : Zgay =0 [ﬂ] . Téi 3 pha can bang

d4u A , tiéu thy cong sult phirc Sypns = (7289 + 4738]) [VA]

CAU 09: Téng Tré pha phire cia Tai [a: [Q]

CAU 10: Dong day hiéu dung cép dén Tai 1a : [A]

BAI GIAI:



Ap Pha Nguon U, = L'.lml =240V suy ra Ap Day Nguén U, = Upo-ﬁ —240./3 V
Tong Tre Pha phirc clia m3i nhanh Tai ddu A la :
2
7,_. Y _[(240-y3) 3
- [.' ] - 7289-4738j

=49,99615 +32,49853) = 50 + 32,5] [Q]

S3pha
3
Hay
Z, = 59,63 £33°025 [0]
CAU 10:
Déng pha hiéu dung qua mdi nhanh Tai dau A : |, = % - % =6,97119 A
p 1

Vi T4i 3 pha can bang nén Dong Day hiéu dung tir Ngudn cap dén Tai dwoc xac dinh theo quan hé :
lg =lp=/3 =6,97119-/3 =12,074459 = 12,07 A



peé 3:

BAI 2 (H2) Nguén Ap Ba Pha Cin BangThir Ty Thuin, diu Y,

Uan =250_.70° [V]; cap dién cho Tai Ba Pha Khéng Cin Bing,
d4u A . TéngTre Pwéng Day khéng dang ké . Tai ba pha co cac sé
lieusauw  Tae: Pae=3,9 kW (thu) , HSCS =1.

Tec : Sec = 7,36 kVA , HSCS = 0,8 tré.

Tca : Pca=0kW ; Qca =-0,49 kvar (thu)

1O [

C

—
m

Uen
Dong hiéu dung |g-

Céng suit Phire tigu thu trong Tai Ba Pha

K

Déng hiéu dung IaA
Giai:
1)Dong hiéu dung I

4 Ap Pha Ngudn hiéu dung 1a: U, = T

=250 V . Suy ra Ap Day Ngudn hiéu dung Uy, = 250./3 V

4 Dong hiéu dung lec 13
i L. 16.99719 A lec =17 A
U, 2503 =

loc =



2) cong suat phuc:

4 Cang Suit Phie fiéu thy bdi T3i AB - Sag = 3900 +0j=3900 [VA] .

L Cong Suit Phirc tiéu thu bdi Tai CA : Sca =0 —490j =—490j[VA] -

4 Céng Suit Phirc fiu thy béi Téi BC : Ssc =7360« (0,8 +0,6]) = 5888 + 4416  [VA] .
4 Cong suat Phirc tiéu thu béi Tai Ba Pha:

égpha = §A3+ 53.:+ écn = 3900 + (5888 + 4416j) - 490j - 9788 + 3926] —10546,0144 ~21°8558

Céng Suat Phirc tiGu thu bii Tai 3 pha la - S3pna = 10,55 £21°86 [kVA]

3) Dong hiéu dung I,,

L Dong day phtrc  laa =las—lea ; trong d6 cac déng phic lign hop droc xac dinh tuén i theo cac quan
hé sau day:

- - L -

- Sas .o Sca

lae ==— va lea =J—
Uab UCH

4 V&i Nguon Ap 3 pha thir tir thudn ta c6 cac Ap day phire nhy sau
Usp =25043 £30°[V] va  Uea = 25043 /—210° [V]

N , < Sag 3900
4 Dong phirc lae duroc xac dinh nh sau: lag = = =9,0066642 .~ —30° [A
9 pRE Tae coexACA . 2503 Z30° (Al

Suyra Ias =9,0066642.730° =7,8 +4,50333]

4 Dong phirc ic,. duwore xac dinh nhw sau: ic,q = Sca __ 490290 =1,1316 £ 120° [A]

0. 25043 £-210°

Suy ra lea =1,1316./—120° = —0,5658 —0,98]

L Ddng day phirc laa = las—Ica = 8,3658 +5,48333j = 10,00267 ~33°24 [A]

Dong hiéu dung 1, =10A



