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1. Tén Mon Hoc: Ky Thuat Dién
2. Nganh Hoc: Khong Chuyén Dién
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[1] Nguyén Kim Dinh — Ky Thuat Dién —
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2007
[2] Nguyén Kim Dinh — Bai Tap Ky Thuét Dién
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NOI DUNG MON HOC

. Khai niém chung vé Mach Dién

. Mach bién hinh sin

. Cac phuwong phap giai Mach Sin

. Mach Dién ba pha

. Khai niém chung vé May Dién

. May Bién Ap

. Pong Co Khéng Pong Bb Ba Pha
. May Phat Bdng Bo Ba Pha

. May bién M6t Chiéu.
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CHUONG 4: MACH PIEN 3 PHA

Nguon ap 3 pha can bang (hay nguon ap 3 pha doi xtrng) 1a tap
hop bao gom 3 ngudn ap xoay chiéu hinh sin: cung bién dé;
cung tan so; léch pha thi gian tievng déi 1200.

Ngudn ap 3 pha thi tw thuan.
Ngudn ap 3 pha thir tw nghich.



THUAN

v, (1) = V/2.5in(ot) N
vy (1) = V./2.sin( ot - 120°) § .

v, (1) = V/2.sin( ot - 240°) )4 S T
120°

Va=V ~£0° ‘:'h _

Vp =V 2-120°

Ve =V 2£-240°



CHUONG 4: MACH PIEN 3 PHA

NGHICH

v, (1) = V.v2.sin( ot) LA
t) = u.ﬁ.sin(ml + 120“)

Lo
-~

-
=

Ty

\

v, (1) = U.\E.sin(mi + 240")

Va=V ~0°

Vp =V £120° AN

Ve =V £240°



NGUON AP 3 PHA PAU Y:

NGUON AP 3 PHA DAU A:




CHUONG 4: MACH PIEN 3 PHA

NGUON AP 3 PHA PAU Y:

DPiém chung ctia 3 ngudn ap dwoc goi la trung tinh nguén
Dién ap pha: la dién ap xac dinh git’a méi dau a,b hay ¢ dén trung tinh n.

Dién ap day: la dién ap xac dinh gitra 2 trong 3 dau a,b, c.



NGUON AP 3 PHA PAU Y:
THUAN
Uan —_— Ua — U 40"

Vin = Vb =V £ -120°

"J.r;n :“g - UL—Z"'-G“

Uah = Uan— Uhn — Véﬂu — \r'é—120u

Vab = V — u.[cus(uu“) - i.sin(120“)]

Vs = V3. Hf] . ;.;} N



NGUON AP 3 PHA PAU Y:

THUAN




CHUONG 4: MACH PIEN 3 PHA

NGUON AP 3 PHA PAU Y:

THUAN
':Ian = "}a =V £0° Vap = U.\/E 2 30°
'\}hn:'\.l'h:'\fl—120" thzv-\g Z—90°

\}.;,.:\}EZUA_z.:m“ Vuazv.\/gz—zmﬂ



Uan:Ua :Uéﬂu 'U'ah:\f.\/gl—30u

Vin = Uy = V £ 120° Vie = VA/3 ~90°

Ven = Ve = V ~ 240° Vea = VA3 ~£210°



CHUONG 4: MACH PIEN 3 PHA

NGUON AP 3 PHA PAU A:

Ua:\l‘ah:“ﬁou

Vp = Vpe =V 2 —120°

'\.l'.[: :Uca —_— ‘Jé—240"



CHUONG 4: MACH DIEN 3 PHA
GIAI MACH 3 PHA CAN BANG:

Tai 3 pha dwoc goi la can bang khi:

- Téng tr& phirc cha cac tai hoan toan bang nhau.

- Hay cac tai c6 gia tri tong tré& bang nhau; hé s6 céng suat cua cac tai
bang nhau va cung tinh chat.

Nguon Y; tai Y.
Nguon Y; tai A.
Nguon A; tai Y.
Nguon A; tai A.



CHUONG 4: MACH DIEN 3 PHA
NGUON Y TAIl Y:




UN.[_ 3_ +_1 J—[_ 1].{U3+Uh+ Uu]
Z[i +.7’_t Zdn Zd+Zt

... suyra:Vy =0
va-l‘Vh‘l—U[: =0









CHUONG 4: MACH PIEN 3 PHA

NGUON Y TAIl Y:

Coéng suat phire tiéu thu trén maoi tai

2
Céng suat phirc tiéu thu trén tai pha AN: é,u, = ‘I}AM A an = ft' ian
- . 2
Cdng suat phirc tiéu thu trén tai pha BN: SB = Et' IbB
2

Cdng suat phirc tiéu thu trén tai pha CN: Sc = Et' lec

Céng suat phure tiéu thu trén tai 3 pha can bang

Sote = S0+ S0+ 50 = 2. [l + ol + oo



CHUONG 4: MACH PIEN 3 PHA

NGUON Y TAI Y:
V&i mach 3 pha can bang laa|| = 18| = |lec| = 1)
2
Sﬁpha = 3. Zt Iﬂhﬂ

Sapha = (3R, 2,) +1[3.0¢ ~ %) 2.




NGUON Y TAlY: —O=S——13

. * +
. laa - Vag EUAM
n Vb B - b \
= + O I .' 9,
/ . .+ + v - \
. Ihe — Vec = UBN
vu C Zd C Zl
(T}
[ ] — - + -
e Zgp =0 Ven
—1

loha 1& dong hiéu dung qua méi pha tai.

Vona 1& @p pha hiéu dung dat ngang qua hai ddu moéi pha tai

Vasy | ap day hiéu dung dat ngang qua hai trong 3
dau tai 3 pha dau Y



NGUON Y TAIl Y:

.
|aA

Van

Vag

L ]
IbB

Ven

Vie

L]
|n{:

Ven

Veall =

pha

* V
—_ 'JAEI _ VAN
R
~ - o—_—J}—N
s == ] ."} -
_ Vsc — VBN
Z,




CHUONG 4: MACH DIEN 3 PHA
NGUON Y TAIl Y:

égpha = (3 Upha Ipha cos q:) + i-(3-\'pha-|pha-5i" cp)

A A A FA = - Ht He(it)
coso : la he s0 cong suat cua tai Coso = =

A
Uday \/gv

Papha = HE[S3P“H] = 3.Vhalpha  €OSQ = J3. Viay lgay-COS @

Q00 = Im[saphaJ = 3.V o lpa-Sine = J3.v Vyay lgay-Sin®




CHUONG 4: MACH PIEN 3 PHA

Cho mach 3 pha bao gom: nguéon 3 pha can bang, thir tw thuan, dau Y;

\'.'an — 220 £ 0° [v] 50 Hz.

Tai 3 pha céan béng, dau Y, tong tré phive: Z, = 16 + 12][9 / pha]

Téng tré dworng day trén méi pha la fd =0,1+ 0,1 [Q / pha]

a./ Dong pha hiéu dung qua mai pha tai.

b./ Ap pha hiéu dung trén tai.

c./ Céng suét tac dung tiéu thu trén tai 3 pha .
d./ Céng suét biéu kién tdng cung cép tr nguén.



Uan — 220 é Du
Vpn = 220 £ -120°

Ven = 220 £ - 240°

Dong phire qua tai trén pha A la:

220
(16 + 12j) = (0.1 + 0.1j)

= 8.7323 - 6.5628j

o =

14 “ _ \/ 8.?3232 - 6.56282 =10.9235 A




CHUONG 4: MACH PIEN 3 PHA

Van = £,.lan = (16+ l2i)-(3.?323 —6.5628]) = 218.4704 - 0.2172]

Vanl = \/ 218.4704° + 0.2172° = 218.4705 V

Z,=0,1+0,1]




CHUONG 4: MACH PIEN 3 PHA

Cdng suat tac dung tiéu thu trén tai 3 pha

PHUONG PHAP 1: Ap dung céng thirc P = RI?

2
P1pha = 16-10.9235 = 1909.1656 W

Pypha = 3-Pppa = 3-1909.1656 = 5727.4968 W

Z,=0,1+0,1]




CHUONG 4: MACH PIEN 3 PHA

Cdng suat tac dung tiéu thu trén tai 3 pha

PHUONG PHAP 2: Ap dung céng suat phirc

Sp = Van I on = (218.4704 — 0.2172j)(8.7323 - 6.5628;)

= 1909.1745 - 1431.8809j

PHUCONG PHAP 3:

Re(Z,) 16

P ALY
z 2

3pha — 3'“AH'IaA'cus Piai GOS q’téi =

=0,8

Papha = 3-(218.4705-10.9235.0.8) = 5727.51 W



CHUONG 4: MACH PIEN 3 PHA

Cong suat biéu kién tong cap tir nguon:

PHUONG PHAP 1: Ap dung quan hé S = Z.I?

2, [Re(z) +[m(2)] = 62 o

Sipha = 20 (10.9235)2 = 2386.457 VA

PHUONG PHAP 2: Ap dung cong suét phurc.

S.ona = 1909.1745 + 1431.8809j

S = 3.5 = 3.2386 = 7158 VA

3pha ““1pha



CHUONG 4: MACH DIEN 3 PHA
NGUON Y TAI A:

Bién déi tai tr dang A sang dang Y




Cho mach 3 pha v&i nguon ap 3 pha can bang, thir tw thuan,

\}an =200 £0° | V| 50 Hz

tai 3 pha can bang dau A z
téng tré dwong day khéng dangké £, =0 [Q]

a./ Dong phtre lag qua nhanh pha AB cla
tai A .

b./ Dong day phure laa

c./ Khao sat twong quan gitra dong day tw
ngudn va dong pha qua moi nhanh tai A.

d./ Coéng suat phtre tiéu thu trén tai 3 pha.



CHUONG 4:

‘l}an =200 £ 0° [U] '\}ah = 200\/5 Z30° [U]

2004/3 ~30° 20043 ~30°
lag = =
16 +12] 20 / 36°87

— 1043 2~ 687 [A]



*  Vea  200V3./-210° 20043 /- 210°

lea = : =10/ — 246°87
Zi 16 +12] 20 ~ 36°87

laa = 10\/5.(14— 6°87 — 14— 246”8?) = 10+/3.(1,38564 — 1,03923))



CHUONG 4: MACH DIEN 3 PHA

Cdng suat phirc tiéu thu trong tai 3 pha:

Ap dung céng suat phtrc.

Ap dung nguyén ly bao toan céng suét. . .




CHUONG 4: MACH DIEN 3 PHA

PHUONG PHAP 1: Ap dung cong suit phirc
Sag = Vag .1 ag = (200\/5430”).(10\/546"8?) — 6000 £ 36°87 [ VA

Do tai 3 pha cén bana
S3pha = 3.Sa = 3.6000 £ 36°87 = 180002 36°87 | VA |

éSpha = 14400 + 10800j | VA | =14,4 +10,8] | KVA |




CHUONG 4: MACH DIEN 3 PHA

PHUONG PHAP 2: Ap dung nguyén ly bao toan céng suat.

2
2
Panha = 3-RIZ5 = 3.16.(10V3) = 14400 W

2
Qg0 = 3X, 125 = 3.12.(103)" = 10800 VAR
Sapha = Pyy, + Q. = 14400 + 10800] (VA|




CHUONG 4: MACH DIEN 3 PHA
NGUON A TAI Y:

Bién doi nguon ap 3 pha can bang tir A sang Y




CHUONG 4: MACH DIEN 3 PHA

Cho mach dién 3 pha gom nguon 3 pha can bang th tw thuan, dau A

Vap = 208 ~0°

téng tré dwéng day khéng dang ké Z,=0

Tai 3 pha can bang dau Y, méi nhanh pha tai cé téng tré:

Z,=20 |Q/pha|

hé s6 céng suat 0,866 tré

- dong day phirc cap dén tai laa
- cong suat tac dung tong tiéu thu trén tai.



Oa

(+1)
<
(]

=1 ]

" b
b n()—‘: :)—O

* utl‘l

ol

~ Uah — ULOU

< Vpe=V~Z£-120°

o V(:a - U£—2400

) -

( uan:lg—sn"
3
y V
th:—4—150”
J3
o Vgn—lA—ZTOU




Uhc

(el

\V&i ngudn ap 3 pha thir tw nghich, ta co cac quan hé qui ddi nhw sau:

<

"'"Uah :ULOU

Vbe = V£ 120°

- Una = U£24Uﬂ

) -

V

4 y 0
Uan - —430
V3

y V
Vpn = — £150°
J3
. Ven = L/_’27’0“

J3



Vo = 208 300 — 120 - 30° [u]

V3

Z; =20,30° [Q].

. . 0
jan = o0 120 £ = 30 =6 2-60°[A|

Z, 20 ~30°

Dong day hiéu dung tir ngudn cap dén tai la 6A.




CHUONG 4: MACH DIEN 3 PHA

Céng suat tac dung tong tiéu thu trén tai
PHU'ONG PHAP 1: Duing céng suét phtrc.

San = Van I*,, = (120 2 - 30°) (6 260°) = 720 £30°
. Nﬁi 1

P... =Re(S)=360.v3 = 623,54 W

1pha

P,, =3P

3pha = 9T 1pha = S ® 623,94 = 1871W



CHUONG 4: MACH DIEN 3 PHA

PHUONG PHAP 2: Ap dung quan hé: ng =+/3.V day day C0S @
Ap day cép dén taila |Vap| = Vys, =208 V
Dong day hiéu dung cap dén taila : ||laa| = =lyz, =6 A

Hé s6 cdng suat cla tai la : cosg = 0,866.

P3pha \E 2080 600,866 =1871,94 W =1872 W
|2

PHUONG PHAP 3: Py, = 3-“'-’-‘(2 ) pha

2 2
Pyona = 3-(20.00530°).6% = 30204 0,866 ¢ 6



CHUONG 4: MACH DIEN 3 PHA

PHUONG PHAP GIAI MACH DPIEN 3 PHA KHONG CAN BANG:

NGUON Y TAI'Y

NGUON Y TAI A



NGUON Y TAIY

Trung tinh nguon cach ly trung tinh tai.




{rah — 208 / 240° [v]

{rhn —208.20° [u]

{fca — 208 /120" [u]

lec

Téng tré dwong day khéng dang ke, tai dau Y
khéng can bang: Zan = 6 20° [Q]; Zgn = 6 2 30° [Q];
Zen = 5.£45°[Q]. Xac dinh:
a./ Ap hiéu dung gitra trung tinh nguén n va trung tinh tai N.
b./ Déng phirc va hiéu dung qua mdéi hhanh pha tai.

c./ Coéng suat phire tdng cép cho téi 3 pha.



Ean + Uhn Unn

— + =

. ZAH ZBM ZCH
<
1 1 1
— 4+ =+ =
\. ZAH ZBM ZCH y,



CH

o 13.78834 + j- 3.18222

Uy =

Vn

Vap = 208 £ 240°
Ve =208 2£0°

Vea = 208 £120°

(o . .
Han + Ehn + \_-"cn

L ZAN ZBH ZBM
r"

UONG 4: MACH DIEN 3 PHA

-~

Van = 120 £ 270°

@ < Vp, = 120 ~ 30°

Ven =120 £150°

A

=13,78834 + 3,18222 ]

J

1 1
=|=—+=—+=

\. ZAM ZBH ZEM

1 J =0,45243 - 0,22475.

=21.642 + 17.785j

0.452425 - i-0.22475

_ /21,6422 + 17,785% — 28,012 V



Dong phirc va hiéu dung qua mdéi nhanh pha tai.

laa = Van— VN — 23,2456/ — 98°93 [A]
AN
lhg = Von— VN _ 15,413 / — 2°84 [A]
ZBN
lec = ““"i‘ N _ 26,494 ,116%42 (A]

CN



CHUONG 4: MACH DIEN 3 PHA

Cong suat phirc tong cap cho tai 3 pha:

¥ e
L] L] L L]

Sa =Van.laa = EAM.Ian.IaA =27

— 6¢23,2456% = 3242,15 [UA]
2

» k2
- ] L] L

Sg = VBN . Ibe = Zgy. 1o - InB = Zpy.

InB

:(5,19615+3ﬂ-15,41232

Sc = Ven.lec = ZCH-|n[:-|::[: = Z[:M'

|uC

= (3,53553 + 3,53553]) » 26,494°

St = Sa+ Sp+ S¢ = 6958 + 3194] | VA |



CHUONG 4: MACH DIEN 3 PHA

|

| -
Ve c ” c Lo
_.'..
|r.E ihln
™ 1]
lan = Van _1202270° _ 20/270° = —20j
Z, 6.,0°
™ (1]
lhg = Von _ 120£30° _ 20,0° =20
Ly 6. 30°

. y 0
log = ~en _ 12021807 _ ), 105° = _6,2117 + 23,1822]

L, 5/ 45°




CHUONG 4: MACH DIEN 3 PHA

":'hn laa EB
= b B N N
/ﬂ—@-o__—,o—:I—c\
Y
_..-.
|r.E ihln )

Dong phuc qua day trung tinh duwgc xac dinh theo quan hé:

In = laa+ lpg+ lec = —20j + 20 + (—6,2117 + 23,1322.])

Iy = 13,7883 + 3,1822.] =14,151£13° [ A|
Doéng hiéu dung qua day trung tinh la 14,16 A.



CHUONG 4: MACH DIEN 3 PHA

2
[lza| =(8+].0).20% = 2400 +0.j| VA |

2
A :(6430“).202 _ 2400 ~ 30°

E ¥
L] L] L]

[ ] L ] 2
Scn = Ven . lee = ZCN-lcE-lnC = Z[:H'

lec| = 2880.45°

St = SAN+ SBN+ ScN

= 2400 + (2078,46 + |.1200) + (2036,47 + |.2036.47)



CHUONG 4: MACH DIEN 3 PHA
NGUON Y TAI A

4+ Tdng tré dudng day dang ké .
4+ Tdng tré duong day khdng dang ké.




CHUONG 4: MACH DIEN 3 PHA

Vanm a & lcA ——
u .ﬁ- _ .

. laa Zogl || 1as

n Vin b v _
J—— B I,

y | Z |

Ver " oo Y BC
D—S

Cho mach 3 pha gdm nguédn ap 3 pha
the tw thuén, dau Y, Van =200 £0°|V|;
tdng tré' duong day khéng dang k& Zg = 0-
téi 3 pha khéng can bang dau A véi tong tré
méi nhanh pha tai 1a: Zpg = 16 + 12j [Q];
Zac = 20 [Q]: Zea = 20j[Q]. Xac dinh:

a./ Dong pha phirc qua méi nhanh tai.

b./ Dong day phtre tr ngudn dén tai.
c./ Céng suat phirc tiéu thu trén tai.



CHUONG 4: MACH DIEN 3 PHA

Ve Vay _ 20043 £30°  200+/3 £ 30°
Zns  Zns 16 +12] 20 /36°87

o Ve _ Vi 200+/3 £ - 90°

Zsc  Zge 20 Dong pha phirc qua mdi nhanh tai.

*  Vea Vea 20043 2-210°

Zca  Zca 20]




CHUONG 4: MACH DIEN 3 PHA

Donqg day phirc tir nqudn dén tai.

laa = lap— lca

Ibg = Igc— laB

lec = Ica— IBc




CHUONG 4: MACH DIEN 3 PHA

Cong suat phirc tiéu thu trén tai.

. . 2
SaB = Van.1aB = Zyg.1a8 . 1aB = Z,p.||InB
] . l‘ . lt . 2
Sgc = Ve . Ic = fﬂc-lnc-lac = Em:- Isc
. - l-- - l-‘ . 2
Sca = Vea.lca = fm-lcﬂ-lcn = fm- Ica

St = Sag+ Sgc+ Sca
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