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Noi dung hoc phan

Phan 1. Mach dién, gom 3 chuong:
Chucng 1. Tong quan vé mach dién
Chuong 2. Mach dién xoay chiéu 1 pha
Chuong 3. Mach dién xoay chiéu 3 pha

o J
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Ch2. Mach dién xoay chiéu 1 pha

1. Khédi niém dong dién xoay chiéu (diéu hoa)

2. Gid tri hiéu dung cia dong dién diéu hoa

3. Cac phwong phap biéu dién dong dién diéu hoa
4. Dong dién diéu hoa qua cic phantir: R, L, C

5. Cong suat mach dién diéu hoa

\6. Phan tich mach dién diéu hoa j
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Khai niém dong dién xoay chiéu hinh sin
# Dong dién xoay chiéu hinh sin (dong dién diéu hoa)
La dong dién bién thién theo quy luét hinh sin
d6i v6i thoi gian ¢

x(t) = X, sin(wt + @)
trong do, x c6 thé 1a cudng d6 dong dién i, dién
ap u, suat dién dong e hay nguon dong j

o J
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Sine Wave

AWAWAW

amplitude

time

\ - Dang dién hinh cua d6 thi ham s sin

/
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Vi du:
i,(t)=20sin(1007¢+30°)4

u,(t)=220 sin(l207rt+ %)V

trén day va y nghia ctia méi dai lugng d6 !

e(t)=2202 sin(1007 1 ~120° )

—> Hiy néu tén goi cac dai luong trong mdi biéu thic

/)
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Cau hoi:
—> Hiy cho biét cac dong dién sau day co phai la dong
dién sin hay khong, vi sao?
a)  i(t)=20cos(10077+30°)4
b)  u(t)=100cos*(50z¢)V

- /
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Tathdy: a) Vi i(r)=20cos(100¢+30°)4

Co thé viét thanh: i(r)=20sin(1007 ¢ +120°) 4

______

nén i (¢) ciing la dong dién diéu hoa hinh sin !

b) Tacé: u(t) =100cos* (507 1)V

Vay, u (f) cling 1a dong dién diéu hoa hinh sin !
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Ch2. Dong dién xoay chiéu (1 pha)

1. Khai niém

2. Cac dai lugng dac trung ciia dong PH
3. Bi€u dién dong dién diéu hoa

4. Dong PH quacacphanti: R, L, C

5. Cong suat mach dién diéu hoa

\6. Phan tich mach dién diéu hoa j

10/11/2019 9

2.2 Cac dai lwong dac trieng cua DDH

# (1a tri tac thoi

# Gia tri cuc dai (bién d0)

# Pha, pha ban dau (d9, radian)
# Tan s6 goc (rad/s), tan so (Hz)
# Chu ky (s)

# Gia tri hicu dung
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2.2 Cac dai lwong dac trweng cua DPH

# Gia tri tuc thoti

# Gia tri cuc dai (bién dJ)

# Pha, pha ban dau (d9, radian)
# Tan s6 goc (rad/s), tan s (Hz)
# Chu ky (s)

# Gia tri hi¢u dung

10/11/2019

2.2 Cac dai lwong dac trweng cua DPH

- Gia tri hiéu dung (GTHD cua DPDH) la gi?

GTHD la gia tri ctia dong dién 1 chiéu tuong duong
voi DPH vé tac dung (nhiét, tr = nang lugng)

- GTHD bing bao nhiéu?

Chirng minh biéu thire P

10/11/2019
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=, p
1 T 5 .
T—RIO (I, sin “wt)dt
2
L8 r_Lir )
T 2 2 /,
-
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2.2 Cac dai lwong dac trweng cua DBH

- Pélam gi ? (Y nghia vt Iy ciia GTHD)

v

2( =1/, sin a)t+go2)

N,

Vo

- Tuy thudc thoi diém !
do ma két qua so !
sanh khac nhau 6 i

- Can dung mot dai \/i:‘/
luong khong phu
thudc thoi diém do...

1o —
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2.2 Cac dai lwong dac trweng cua DBH

- Pélam gi ? (Y nghia vt Iy ciia GTHD)

Trén cac phich cim ciing ghi GTHD
clia dién 4p hodc dong dién xoay chicu Trén cac bd ddi ngudn (adaptor)

(AC = Altered Current) ghi GTHD cua dién ap vao AC

14
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2.2 Cac dai lwong dac trweng cua DPH

- MLH giira GTHD va GT cuc dai twong ung

10

Vi du:
a)  i(t)=10sin(1002)4 >1, =104 — [ =—==52(4)|

V2

by  U=200V—>U,=? ult)=2
Uozyﬁzzooﬁ —>u(t)=200«/5sin(an‘+go)V

Gia tri cia w, @ tuy thudc diéu kién ban dau
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Ch2. Dong dién xoay chiéu (1 pha)

1. Khai niém dong dién diéu hoa

2. Cac dai lugng dac trung ciia dong PH
3. Bi€u dién dong dién diéu hoa

4. Dong PH quacacphanta: R, L, C

5. Cong suat mach dién diéu hoa

\6. Phan tich mach dién diéu hoa /
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2.3 Biéu dién dong diéu hoa

® Phuong phap lugng giac (ham sin)
e Phuong phap hinh hoc (gian d6 vecto)

e Phuong phap dai so (s6 phtrc)

® Moi lién hé gitra cac cach bi€u dién trén day

17

2.3 Biéu dién dong diéu hoa

e Phuong phap lugng giac (dung ham sin)

(Quy woe: Dung ham sin theo thoi gian)

18
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2.3 Biéu dién dong diéu hoa

e Phuong phap hinh hoc (gidn do vecto)

U,

U Y
RLC UL
Ur n
Ug U A Up
_:__..“__nﬂ\._l_

\ u RLC

2.3 Biéu dién dong diéu hoa

e Phuong phap hinh hoc (giin do vecto)

Vysinjot=§)

104 j<. \"‘
0"
so°/ |
y -20°

2007 g

Ve

I.=10£70"4

\ 7. =200£-20'%

19
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2.3 Biéu dién dong diéu hoa

e Phuong phap hinh hoc (gian d6 vecto)
Ky hiéu: GTHD ~ Pha ban dau (don vi do)
Biéu dién & tinh toan trong phép nhan, chia. Vi du :

I.=10270"4
—> /=

Ve 200£-20°
V.=200£-20°] I

=0 —204- 90°(Q)

Chu y: GTHD cung don vi do = ty 1€ d6 16n (module)
(hiéu duong ctia goc pha = chiéu quay ngugc kim @

21

2.3 Biéu dién dong diéu hoa

e Phuwong phap dai so (s6 phuc)

_ . Im
z=a+ib
Im 4
zZi==-2+3i
[ ]
", oo
]
7 z=3+2i
: L
Re

o
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2.3 Biéu dién dong diéu hoa

e Phuong phap dai so (tinh toan vai sd phirc)

(a+bi)+(c+di)=(a4c)+ (b+d)

(a+1ib) — (c+1id) = (a—c) +i(b—d)

(a +1b)(c +1d) = ac + iad + 1be + 12bd = (ac — bd) + i(ad + bc)
a+b ac+bd be — ad

il At E B

- /

23

2.3 Biéu dién dong diéu hoa

e Phuong phap dai sb (s6 phuc lién hop)

complex number conjugate
34+ =i 3- lzr'
2 2
12— 5 124+ 35§
1-i 1+
457 —45i

24
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2.3 Biéu dién dong diéu hoa

Vi du:

3+21
2451

-

3+2i 2-5i
2+5i 2-5i
(3 + 2i)(2 — 5i)
(2 + 5i)(2 — 5i)

16 — 111
29
1 11
20~ 20"

e Phuong phap dai so (tinh toan vai s6 phirc)

2.3 Biéu dién dong diéu hoa

Tsin@=Y

imaginary axis (j)

Z= 23+jy=

re’t

T EDang dai s

1

Dang so mii

i real axis

T="TcosH

25

® Moi lién h¢ gifra biéu dién vecto va so phtic

/)

26
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2.3 Biéu dién dong diéu hoa

e Chuyén tir dang vecto sang so phirc
Cho dong dién biéu dién dang vecto, vi du:
I= 204%,4 rand-y

- Hiy chuyén sang dang s phtrc (dai s)!

imaginary axis (j)

2=+ jy-re’
"

\0 | real axis

|
FSERIA) > tim 1 va 1,

1 =Icos¢9=20003%=10\/§A

T=1Tcosh

? Ty, 2121043410 (4)

Iy :Isin6’:20sing:10A
\ [=20e'°4 /

2.3 Biéu dién dong diéu hoa

e Moi lién h¢ gitra s0 phirc va vecto

imaginary axis (j)

27

Tsing =Y z= T+ Y

re’t

T iDang dai s6

Dang so mii

i real axis

1

\ T=Tcosh

/)

28
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e Chuyén tir s6 phirc sang dang vecto

Cho dong dién dwéi dang s phire, vi du:

imaginary axis (J)
_ s yl/z - Jy-re”

- Hay chuyén sang dang vecto’ !

real axis

| T=Tcos
T=1Zp(4) >Tnivig

R 1=\ 51" =[1053) +10* =20 N _

I_ L 10

1
3 =tan" = tan =tan' — =3
\ ’ N 103 N

29

2.3 Biéu dién dong diéu hoa

e Tinh toan vecto va s6 phirc bing MTDT bé tui

v’ Sir dung may tinh dién tir (MTDT) b tui, c6 thé tinh toan nhiéu phép toan,
chuyén dbi qua lai gitra vecto va sé phic

v' Viéc str dung tity thudc loai mdy (nhén hiéu, d6i may,...)

v Cén luu y khi str dung: chuyén ddi ché @6 tinh (mode), ché do hién thi,..

v’ Sau déy xin gi¢i thiéu cach st dung MTDT bo tai dé tinh toan 1 s6 phép
tinh thong dung

v Dbi véi loai may tinh CASIO fx-570ES Plus

Q‘)i vé6i loai may tinh CASIO fx-570VN Plus /

30
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CASIO {x-S70ES

CASIO 1x-570ES

Vi du vé hién két qua theo dang a + bi

Vidul: 2x (/3 +1)=2J3+2i

AAA-size (R03) battery

(o e

A TURAL WP Am

NATURAL
V.P.AM.

Cac buéc str dung: Ufsmx)dx 1 -

- STAT

- Chon ché d¢ cai dat (don vi do goc) _. . . .. -

| SHIFT | | MODE | sau d6, chon ,_Q @

hoe ool oo

- Chon ché db s phirc @ - "i‘
- Chon ché d9 hién thi: 2]

Sau do, chon 3 (vecto)
hodc 4 (s6 phtc)
fx-570ES PLUS

=3.464101615 + 21

MATH
RIAOK sk

+ JCEICE] =

CMPLX D Math A

9x (V3 +i)
243 + 2i

o

/)

32
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CASIO {x-S70ES

Vidu?2: J2/45=1+i (Pon vi goc 1a do)

m

V2O () 4 5B

CMPLX D Math A

J2./45
1+1

-

CASIO 1x-570ES

Vi dy hién két qua theo dang cyc (rZ0)

MATH
2 B0V E3

bord (2e) ) 2

o

Vidul: 2x(3+1)=2J3+2i=4,30 (Pon vi géc la do)

-

CMPLX D Math A

9% (/3 +i)
4/30

/)

34
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CASIO {x-S70ES

Vidu 2 1+i=+22£45  (Pon vi gécla do)

MATH

CMPLX D Math A

1EB [ B 1+i

J2./45

— Giac s6 hién trong pham vi —180° < 0< 180°

\ %

An dinh dang két qua hién thj
Ta c6 thé 4n dinh dang két qua hién thi nhu sau
— Pé két qua hién thi ¢ dang toa do Pé-cac, ta 4n
) 2 (CMPLX) 4 (> a + bi)
— Dé két qua hién thi ¢ dang cuc, ta 4n
) 2 (CMPLX) 3 ((> r£0))

- -

11/10/2019
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(o -
CASIO fx-570VN Plus [

. 5 Lo . 1igre+bi4+o:0
Céch str dung tuong tu nhu doi voi Z:anE+bEdcol

fx-570ES Plus S

Sau day la vai vi dy minh hoa

-

2.3 Biéu dién dong diéu hoa

Tinh toén s& phic (CMPLX) |
P& thyc hién tinh toan s6 phtic, trudc hét nhan ) (2) (CMPLX) dé vao
phuong thiic CMPLX. Ban c6 thé diing hoac toa dé chif nhat (a+bi) hoac
toa dé cuc (r£6) dé dua vao sé phic. K&t qua tinh toan sé phtic dugc hién
thi tuong ting theo thiét dat dang thtic sé phtic trén menu thiét dat.

¢/ (2+6i)+ (2i) =3~ (Dang thiic s8 phiic: a + bi)

@2@6ONE 02O E 3-i

f 2 £45=v2 +V2i M T (Dang thic s phic: a + bi)
\ 2 @ [©)(2)45 B V2 +V2i

38
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2.3 Biéu dién dong diéu hoa

Dung Iénh dé xac dinh dang thuic két qua tinh toan

Mt trong hai lénh dac biét (»rZ6hay P a+bi) c6 thé dugc dua vao & cui

tinh toan dé xé4c dinh dang thic hién thi clia két qué tinh toan. Lénh nay

thay thé cho thiét dat dang thic s6 phtic clia may tinh tay.

P V2 +\2i=2,45245=\2 +\2i [T ES

(@) 2 & [ (&) 2 ® ) () (e (2) (CMPLX) (3) (> 26) E) 2/45
260 [©)(0)45 @R D CMPL) @ (Pa+b) B V2 +V2i

- /

39

2.3 Biéu dién dong diéu hoa

Vi du tinh theo phuong thic CMPLX

f (1=iy'= %+%i (Dang thuc s6 phuc: a + bi)

OIEBIDBE 5ty
L (+ip+(1-ip=-4-2i
O1E&OOB4+eHEO1BMODEE —4-2i
f Pé thu dugc s& phuc lién hgp clia 2 + 3i (Dang thic sé phuc: a +
bi)
@A) (2] (CMPLX) (2] (Conjg)2 # 3 &4 (1) O] & 2-3i
// Dé thu dugc gia tri tuyét ddi va ddi clia 1 +i [ 221
Gid tri tuyét déi: @) @8 (Abs) 1 () B8 () B V2 )
\ péi: () (2)(CMPLX) (@] (arg)1 (B g () DI =) 45

40
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2.3 Biéu dién dong diéu hoa

® Mot s6 vi du ap dung
B?i 1. Chl}yén cac dai luong dién sau day 1én hinh v&, roi viét
ve dang sO phuc
a) U, =220£-45V; 1, =10£45"A
b) U, =120£65"V; I, =10£30°A
c) E,=400£-65V;i, =122/-22°A

Bai 2. Tur cac so liéu ¢ Bai 1, tinh cac biéu thirc sau:

Ka) Z,=U/I, b Z,=U/l, ¢)U,=E/-U,

/

a

Ch2. Dong dién xoay chiéu (1 pha)

4. Dong PH quacacphanti: R, L, C

5. Cong suat mach dién diéu hoa

\6. Phan tich mach dién diéu hoa /

10/11/2019 42
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2.4 Dong diéu hoéa qua phan t* R, L, C

# Qua phan tir R
# Qua phin tir L
# Qua phan tir C
# Qua day R, L, C mic ndi tiép

# Qua day R, L, C mic song song

- /

43

2.4 Dong diéu hoéa qua phan tr R, L, C

R

Qua phén tir R I ]
u
i=1, sinwt - = :
up = Ri —>up=RI,smwt |=U,, sinwt

A
A

\ up(t
/0 i)
wt

i Up
s b—

i=1, sin(ot+¢)—>u, =RI, sin(wr+ @)

11/10/2019

22



11/10/2019

2.4 Dong diéu hoéa qua phan tr R, L, C

Qua phén tir L i
—_ Y Y L,
i=1,sinwt o AN
di - u; =wlLl, coswt = wLl sin(wt+90°)
up = LZ =U,, sin(wt +90°)
/}Q\ )
Eé—-}: ' i
| 90 | > >

N

i=1 sin(wt+¢@)—>u, =Ll sin(oft+@+90°)

2.4 Dong diéu hoéa qua phan tr R, L, C

Qua phian tir C i

i=1,sinwt

u=éj‘idt

1 :
—>u :—jlm sin wtdt
C

/
—_sin(wt —90°) |=U_ sin(wt —90°
C ( ) o SIN( )

o /

1
=——"_coswt
wC

23
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2.4 Dong diéu hoéa qua phan tr R, L, C

Qua phin tir C ._._‘ }_.

i=1 sinot|—>u-= —~sm(a)t 90°|=U,, sin(wt—90")

\ A

90° o
K\ L

H(-

& w v J
i=1 sin(ot+¢)—>u.= ;’Esin(wt+(v—90")

"@é_<_\_"’l‘_i

2.4 Dong diéu hoéa qua phanti* R, L, C

# Qua phan tir R
# Qua phan tir L
# Qua phan tir C
# Qua day R, L, C mic ndi tiép

# Qua diy R, L, C mic song song

o /

48
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2.4 Dong diéu hoa qua phan t* R, L, C

# Qua day R, L, C mdc néi tiép

R L C

|

\ <

49

2.4 Dong diéu hoa qua phan t* R, L, C

# Qua day R, L, C mdc noi tiép

| Joop t
uy(t i c(! % | u
d it . '(‘/ ot

<4

V

o

0°

SN
\ | w T EH'J

uc

25



2.4 Dong diéu hoéa qua phan tr R, L, C

i u,

\u, = RI, sin ot 1

# Qua day R, L, C mdc néi tiép

uy

i=1,smot

A}

Uc

> »p—

-
>

>
>

v

u, =Ll sin(wt+90°)

2.4 Dong diéu hoéa qua phan tr R, L, C

# Qua day R, L, C mdc noi tiép

M, =Rl sin(at +@) 4

i
4

Y

Uy = IE’“sin(ax - 90")/

i=1 sin(ot+ @)

Jll ¢

Uc

L
>

u, = Ll _sin(et +p+90°)

o

Y

Wy = IE”'sin(ax +¢ —90")/

=

52
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2.4 Dong diéu hoéa qua phan tr R, L, C

Vi du:

R =120 L=0.15H C = 100uF

Bai 1. Cho mach dién véi cac _/\/v\/_fWY\_{ —

théng s6 nhu hinh v&. Biét dién ‘
ap dat 1én mach co biéu thuec:
v(t) = 1002 sin(1007z )V
a) Xac dinh dong dién qua mdi * @
phan tir va dién ap roi trén mdi
phan tir d6
b) Dyng gian dd vecto dién ap —

Qng dién qua doan mach. /

53

Vs ‘ ‘ Vi ‘

2.4 Dong diéu hoéa qua phan tr R, L, C

# Qua cac phan tir R, L, C mdc song song

54
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2.4 Dong diéu hoéa qua phan tr R, L, C

# Qua cac phan tir R, L, C mdc song song

E=F+{1-1]

trong d6 X; = ol va
Xe=1(oC)

11/10/2019

Ch2. Dong dién xoay chiéu (1 pha)

5. Cong suat mach dién diéu hoa

\6. Phan tich mach dién diéu hoa

55

/)

10/11/2019

56
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5 Cong suat mach dién diéu hoa

1. Cdng suat tac dung
2. Cdng suat biéu kién
3. Cong suat toan phan

4. Hé sb cong suat

NS /

57

5 Cong suat mach dién diéu hoa

5.1 Céng suat tac dung P
Pinh nghia: Cong suét tac dung (P) dic trung cho tdc d bién
doi ning lwgng tir dang nay sang dang khac trong mach dién

Vi du: Tu dién nang - nhiét nang; dién nang - co nang; dién
nang - quang nang...

Bidu thirep(t) = u(t).i(t) = Uv2 sin(wt +¢).Iv2 sin(wt)
1 ¢r
P=?J‘0 p(t)ydt = |P=U.l.cosp=1IR

W vi tinh: oat: W, milioat: mW, kil6oat: kW, megaoat: My

58
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5 Cong suat mach dién diéu hoa

5.1 Céng suat tac dung P

Mach dién do cong suit (1 pha)
Oat ké

Cubn dong
._—_o_fm_c
+

Ngudn I _ | Cuonap . Tai
3 '
-

K Mach dién 1pha j

59

5 Cong suat mach dién diéu hoa

5.1 Céng suat tac dung P

Dung cu do: oat-ké (W), kiléoat ké (kW), megaoat ké (MW)

Wiy,
\\\\\ ///J.
J

11/10/2019
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S&TT Loai thiét bi g

thuang
1 Man hinh LCD 15" 35w
2 Man hinh LCD 17" 40w

3 Man hinh CRT 15" 110w

5.1 C -4 Man hinh CRT 17" 130 W
o 5 |Man hinh CRT 19" 170 W
Giatri ™6 [B5 CPU may tinh dé ban 180 W
7 Ti vi LCD 32" 80 W

8  |Tivi thuding (dén hinh) 19" 200 W

9 May in Laser 250 W

10 May tinh xach tay 110w

11 Quat treo tudng 55-65 W

12 |Pén tuyp 60cm - 120cm 20-40 W
13  |Pén compact 15W

14 May diéu hoa 2 HP 1500 W

15 May diéu hoa 1,5 HP 1100 W

16 |May didu hoa 1,0 HP 750 W

& 17 Tu Lanh 100 W - 500 W
18 Thiét bi mang modem now
19 NGi com dién 500 W - 700 W

5 Cong suat mach dién diéu hoa

5.2 Coéng suat biéu kién Q

Pinh nghia: Cong suit biéu kién (Q) dic trung cho téc dé di
chuyén néing lwgng dién - tir dién ra trong mach dién

Vi du: Dién ning chuyén tir ngudn > cudn day (tir truong)

Biéu thire: |0 =/ 1.sing = I*(X, - X,)
Q’n vi tinh: VAR, mVAR, kVAR, MVAR /

62
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5 Cong suat mach dién diéu hoa

5.2 Do cdng suat phan khang

N
Hrhm\‘\

/

5 Cong suat mach dién diéu hoa

5.3 Cong suat toan phan (biéu kién)

Pinh nghia: Cong suit toan phan (S) dic trung cho kha ning tao

ra hodc tiéu thu nang luong cua mach dién.

Biéu thirc: | §=./P>+ 0% |=> S = U.] S

Cong suit phwe: |9 =P+ jO P

S=Ul"=-U'I ({"atienhopphiccia 1) P

%’n vi tinh: VA, mVA, kVA, MVA Tam gidc cong sw

64
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5 Cong suat mach dién diéu hoa

Vidu - ‘
Cho mach dién vdi cac i 71' E=22020"V
thong s6 nhu hinh vé: TE 7 Z)=4+j2Q
27 Z,=15- /100

a) Tinh P, Q va S trén mdi phan tir.

b) V& tam giac cong suat

Taco: j-_L - 220 _gg, j4,14(4)

Z+7Z, 19-,8
U =1z,=31+j36(V) S =U.0" =453+ j224(V4)

KUZ —iz,=188—-j36(v) S,=U,I = 1693—]’1131(@

65
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-

S, =453+ 224 =505225°(VA) 05 o
B =453(W);0, = 224(VAR) e
~ 1693
S, =1693— j1131=2036/—33°(V4)
P,=1693(W);0, =—1131(V4AR) 52036 131
S, =E.I" =2340/-22°(VA) 2156
Se
P, =2156(W);0, =-910(V4R) S§=2340 210

/)

Nhén xét: So sanh S, + 5, voi S, va do 1on (S, + S,) véi Si

11/10/2019

33



5 Cong suat mach dién diéu hoa

5.4 Hé s6 cong suat

Dinh nghia: Dailugng [COSQ = cos((ou — (ol.) =P/S

duogc goi 12 hé sd cong suét (hay 1a hé s6 cosphi) ctia mdi phan tir

Y nghia ciia hé s6 cong suit:
Hé sb cong suét cho biét hiéu qua kinh té, k¥ thuat ctia mach di¢n
Hé s ndy cang cao thi mach cang hoat dong hiéu qua (Vi sao?)

Xét phan tir mach 1 ngudn (tao ra dién ning) va phan tir 1a tai
tiéu thu dién nang), can chung minh tinh hiéu qua KT cua no.

—> Khi thiét ké mach, can chi y ning cao hé so cong suat ! 67
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Lam thé nao dé ning cao hé sé cong suit ? Mic thém tu bu

« Mic thém tu song song — giam gdc léch pha giira dong
& 4p — tang hé s cong suat

» Mudn tang hé s6 cong sudt tir cosp, 1én cosp, thi C=?

* (van phai dam bao P dugc giit nguyén)

1, ' L s
e C
» R o, " =
E L ¢
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