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MAY PHAT BIEN PONG B0

A. LY THUYET

C6 ba thi nghiém: thi nghiém khong tai, thi nghiém c6 tai, thi nghiém diéu chinh.
Ding PCMC kéo rotor MPDB, do do can chd ¥ d6n viec mé may va diéu chinh toc do.

1- Thi nghiém khong tai
So d6 nguyén 1y cho ¢ hinh 3.1.

1T

Hinh 3.1

Po E,, i, va dung dudng E, = flikp)

Diéu kién thi nghiém: PCMC kéo rotor MP quay véi toe dd n = ngm = 1500V/P
khong déi. Khéa K mé U, = 0).

Chinh Ruj, i, thay déi, ghi E, tuong Gng va ta duge E, = flisy).

Dang dugng déc tuyén giong nhu & hinh 3.2 (MPMO).

2- Thi nghiém c6 tai
o U,, I, va dung dudng U, = il,)
Diédu kién thi nghiém:

n = 1500V/P khong d6i trong sudt thi nghiém, I, = 0 (K mé).
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Chinh Ry, dé U, = 100V va ti&p tuc khong chinh R,,. Déng khéa K, tang tai
(I,) ghi U, I, tudng Ung. ‘
Ta c6 dudng dic tuyén U, = A1,) nhu hinh 3.2.

u

p

Hinh 3.2

Tién hanh thi nghiém cho tdi: thuan trd, tai cdm véi cose = 0,7 (I, = I,). Téi dung
véi cosp = 0,7 (I, = 1,).

Giéi thich dang dudng dac tuyén U, = RI,).

Ta c6 phuong trinh can béng dién ap U, = E, - I,.R,

Khi I, = 0 (khéng d6i) U, = U, = E, c6 gi4 tri 16n nhat.

Khi ¢6 tai (I # 0) U, sé giam.

Cé6 hai nguyén nhdan gdy sut ap (nhu da trinh bay ¢ MPMC):

- Tén hao dién 4p & cudon day phan ung (I, R,

- Do phan ng phén (ng lam gidm gid tri E,.

D&i vé6i tai thudn tré (R): &, (dic trung cho phan dng phan uang) cb hu’o‘ng
ngang truc, duong U, = fUl,) c6 dang nhu hinh 3.2 (dudng 1).

P6i v6i tdi cdm (cos = 0,7): Khi tai thudn cdm @, ¢6 huéng doc truc va khi
tir nén U, gidm rdt nhanh khi tang I,. Pudng dic tuyén U, = fil,) véi cosp = 0,7
cho ¢ hinh 3.2 (duong 2).

D&t véi tdi dung (cos = 0,7): Khi tai thuidn dung @, c6 hudng doc truc va hd
trg ti nén U, tang rat nhanh khi I, ting. Pudng dac tuyén U, = AI,) véi cosp = 0,7
cho ¢ hinh 3.2 (dugng 2).
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3. Thi nghiém MPDB lam viéc véi dién ap khong déi
Do ixy, 1,y U, = 100V khong dai.
Diéu kién thi nghiém: n = 150V/P

Chinh Ry, 4€ U = 100V do iy, I, v dung dutng i, = fll;) nhut hinh 3.3.

ko

Hinh 3.3

Chii §: Khi I, tang, U, giam, cAn chinh Ry, d& U, = 100V.
Giai thich dang dudng dic tuyén:
Ti&n hanh thi nghiém vdi tai thuin trg. Ta cé phuong trinh:

UP =E, - IP'II"'

Khi I, tang, U, gidm. Pe gt U, = 100V khong ddi ta can tang E, (E, = Kn®(Ix)),
nghia 1a t&ang . Nhuy vay dé git U = 100V khong d6i, khi I, ting, ta tang inp, giai
doan dau U, khong giam nhiéu nén i, gan nhu khong tang.

B. HUGNG DAN THi NGHIEM

THi NGHIEM 1: M4y phat dién déng bo lam viéc khong tai
Muc dich:
Do E,, i, dé vé dac tuyén khong tai E, = fli,)
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Hinh 3.4

Tién hanh:

1- N6i mach nhu hinh 3.4: BI gidm 2 14n
Chinh: Ry = 0; R, = max; Rr; hé mach.

2- Md may dong co D:

Dong dién: Dong co sé quay dén téc do dn dinh (nhin déng hé do téc do);
chinh R,y dé n = 1500v/p va gitt n =1500v/p khéong déi trong sudt qud trinh thi -
nghigm (vi trong qud trinh thi nghiém t&c d6 c6 thay déi).

3- Giam tu tu Ry,, ghi cdc cap E,, i, vdo bang 3.1a. Thi nghiém khong vugt
qua E, = 130V.

4- Tur vi tri E, = 130V, tang tur tir Ry, va ghi cdc cip E,, i,vao bang 3.1b.
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Eq[V] 20 30 40 50 60 70 80 90 100 110 120 130

E.[V] 130 | 125 15 105 95 85 75 65 55 45 35 25

THi NGHIEM 2: Mady phit dién dong b lam viéce ¢é tai
Muc dich: Do U,, I, dé vé dac tuyén ngoai U, = fil,)
Tién hanh:
Thi nghiém véi tai R: Chi ¢6 tai tré Roq
1- Mach nhu hinh 3.4.
Chinh Rus = 0, Ry, = max, Rr hd mach, Bl gidm 2 lan.
2- M& may dong cd b.

Péng dién: Pong co s& quay dén toc d6 6n dinh (nhin déng ho do téc do);
chinh R, dé n = 1500v/p va gid n=1500 v/p khong déi trong sudt qud trinh thi
nghiém (vi trong qud trinh tang tai t5c do sé thay doi).

3- Chinh Ry, dé U, = 100V va khéng chinh Ry, nifa.

4- Péng tai: Bdm 1an luot nat ON trén thing tai Rrs, chinh lai R4 dé tdc do
n = 1500v/p; ghi céc cip Uy, I, bang 3.2a.

Chi ¥: Thi nghiém véi [, khong vugt qué 50A.

Thi nghiém vdi tai R-L: Tai trd Ry méc song song véi tai cam L
Lap lai cac budc thi nghiém nhu phan A, véi tai gdm Rrs méc song song véi L.

Khi thay d8i tai Rrs nhd didu chinh tai L d8 ¢6 Iz = I, (cos ¢ = 0,7). Ghi céc
cap U, I, vao bang 3.2b.
Chi y: Thi nghiém véi Ly khong vugt qué 50A.

Thi nghiém véi tai R-C: Tai trd Rrs méc song song vdi tdi dung C
Lap lai céc bude thi nghiém nhu phin A, véi tai gdm Rrs méc song song v6i C.

Khi thay d6i tdi Ry nhd diéu chinh tai C 48 c6 I = I¢ (cos ¢ = 0,7). Ghi cédc
cap U, I, vao bang 3.2c.

Chii y: Thi nghiém v6i I, khong vugt qua 50A.
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Bang 3.2a 'Tdi R

L, [A) 0

U V] 100 5
Bang 3.2b (Tdi R - L mdc song song)

IpiAj 0 l i ‘

—

UplV] 100 ]

Bdng 3.2¢ (Tdi R - C mdc song song)

Ip [A] 0

Upfvj | 100

i
|

THi NGHIEM 3: May phat dién déng bd lam viéc véi dién ap khong doi
Muc dich:
Do I, i, va vé dac tuyén i, = AL) vdi didu kign U, = 100V khéng déi.
Ti€n hanh thi nghiém vdi tai R,
Tién hanh:
1- Mach nhu hinh 3.4: Chi ¢6 tai tré Rps.
Chinh R4y = 0, R;, = max, Ry3 hd mach.
2- M6 mdy dong co P,

Pong dién: Pong co s¢ quay dén téc dd 6n dinh (nhin dong hd do téc dd);
chinh Fu.s d€ n = 1500v/p va gigd n =1500v/p khéng d6i trong sudt qua trini thi
nghiém.

3- Chinh Ry, dé U, = 100V. Ghi i, va I, = 0 vio bang 3.3.

4- Péng tai: Bam lan lugt nat ON trén thung tai Ers; chinh Ry, dé diga 9o
khong ddi U, = 100V; ghi I, i, vao bang 3.3

Chi y: Thi nghiém vai 1, khéng vugt qui H0A.

Lang 3.3

A [0 I

ip[A] [7

Bao cao:

Lap cdac bang so liéu, vé cde dic tuyén va tinh cdc gid tri nhu trong miu
béo cdo thi nghiém mady phat dién dong bé.
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1- Piac tuyén khéng tai
86 liéu thi nghiém:

ip tang dan

i[A] |0

Eq[V] 130

Ip gidm dan

io[A] ' 0

Ep[V] 130

Puting dac tuyén khéng tai: E, = fi,)

2- Pic tuyén ngoai may phat dién
S6 lidu thi nghiém:

a) Truong hop tdi R

LIA] |0

Uplv] | 100
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b) Truong hoptdi R - L

LAl |0

U vl | 100 )

¢) Truong hop tdi R - C

LAl |0

U vl | 100

Pudng dic tuyén khong tai: U, = fil,) (cho 3 trudng hop)

3- Dic tuyén diéu chinh may phat dién

S6 lieu thi nghiém:

IIA] |0 ‘

LAl ' \ .
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Diac tuyén diéu chinh i, = fU,)
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PONG CO KHONG BONG B ROTOR LONG SOC

A. LY THUYET
Tién hanh thi nghiém md may va thi nghiém c6 tai.
1- Thi nghiém mé may
- M& may truc tiép;
- M& may chuyén tir ddu Y sang A
- Md& mdy véi U, thay déi.
Mé may truc tiép:
-Khidadu Y:1,Y; - KhidauA:I,A
« V& mit Iy thuy&t I,A = 3T,.Y, véi Uy khong déi.
« Khi mé may truc tiép, c6 thé xem nhu dong co khong dong bd & trang thai

ngin mach, I, ~ 6 + 8 1an Ly,. Vi I, 16n hon ap trén ludi sut. IA > I,,Y nén khi
md may A dién ap luéi sut nhiéu hon khi mé mdy Y. Do d6 I,,A < 3I,Y.

Mé mdy chuyén tix ddu Y sang A&

- Phuong phép nay chi si dung cho PCKDB khi lam viéc binh thuyng diu A.
Nhu trinh bay & trén, khi mdé may d5u Y va sau khi dong cd chay dn dinh, ta
chuyén qua ddu A, nhu vdy dong md mdy gidm 3 l4n.

- Cau héi duge dat ra la sau thoi gian t bao lau déng co chay 8n dinh, ta khdo
s4t dong dién khi chuyén tir Y sang Aly.. = fit). Véi t = 37; 47; 6”; 8” nhu hinh 4.1.

Mé mdy khi U, thay doi

I, = fiU) nhu hinh 4.2. Khi U, giam, I,, giam.

I U,
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012345678 Giay
Hinh 4.1 Hinh 4.2
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2- Thi nghiém c6 tai

Diing mdy phat mot chiéu lam tai cho dong co khéng dong b, khi thay dai I,
ctia may phat mot chidu, tii cia dong co khong dong bo thay dai.

- Po céc gia tri Uy, I, Py, n va dung cdc dudng dic tuyén I, n, M,, cos(e),
n :ﬂPQ_) va A/Ig =ﬂn).

- Dang cdc dudng dac tuyén I, = fiPo); n = APy, My = fiP;) cose = AP,
n = fiPy) ¢6 dang nhy hinh 4.3.

i,, n, cos®, M, n

!
— [ e ] I / 3
1 \_hi i
! /f—- /

/" 4 ; 4
//// . __/__ f’:f — =P
it / A =iy

S
i
\
g -

T - i
/ // /// ; 3 M, =1(P,)
/* S S S /// Rl S i 4: cosa = f(P)
i /é/ i - 5:1m = f(P)

/"’%

Hinh 4.3

Gidi thich dang cic dudng ddc tuyén:

s 1, = filPy): dic tuyén dong sd cdp

Khi dong co quay khong tai (I, = 0), [, = I, {1hd), vd DCEDB tidu thy wlag
suit Prg A€ bt vao cde t9n hao srong may. Khi tai ting (P; tang) I, tany lén, g
dean diu [, ting chdm, sau tang nhanh hon.

o n = AIP,): ddc tuyén vin téc

Khi dong co quay khong tai n ~ n, (n; 1a téc 49 quay cua tu truing)

Ry — K

Khi dong co mang tdi, n gidm va hé so trugt S: S =

g

v6i S =~ 0,02.0,06) 1a hé sd trugt S phuy thude vao tdi, tai cang 1én, gid tri S cang lén.
n:nl(]mS):ﬂPg)
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« My = AAPy): duong déc tinh momen

Ta c6: M, = 60.F

=220
9.8L.2nn oM

- Khi P, nhd, gia tri n gin nhu khong d6i, nén Mz = AP,) ¢6 dang dutng thang.
- Khi P, tang, n giam nén M, ting nhanh.
e cns@ = fP.): dc tuyén hé s8 cong suit
- Cong suat DCKDB tigu thu P, = v’aUdld cos ¢
- Khi dong co quay khong tai P, = 0, gid tri cose nho.
- Xhi tii tang () tang), gia tri cosy ting va dat dén gid tr1 6,8 0,85. Diéu

nay c6 thé giai thich bing tam gidc cong sudt. Cong suat DCKDB ti¢u thy
gbm hai thanh phan: P: cong suft tde dung; @: cong suit khang

- Né&u dién ap neuén cung cdp cho dong co U khong ddi. Do dé khi P nho,
cos thap, khi P tang 1én cos sé& tang theo.

«n = fAP): dudng dic tuyén hidu suat

o . ton hao dong, phy thuge vao Py

P, - tén hao tif va co, gan nhu khéng phy thude vao Py

Khi P, = 0; 1 = 0: P, tang, n ting va dat gia tri lon nhat (0,8.0,85) khi P, = P,.
« M, = fin); dutmg déde tuyén co

Pudng dac tuyén co cia DCKDB: co dang nhu hinh 4.4.

AT

)\
] \A
- 1
M, —
i 5
O" ''''' - n=n,

Hinh 4.4
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Pudng M; = fin) c6 hai doan:

- Doan FBE goi la doan lam viéc khong 6n dinh.

- Poan EAD goi la doan lam viée on dinh.

BAI 4

Nhu vay, dudng dic tuyén tinh co cia déng co khdng dong bd M; = fin) c6

dang giéng nhu doan EAD.

B. HUGNG DAN THi NGHIEM

THi NGHIEM 1: M& may truc tiép

Muc dich:

Po dong mdé may truc tiép .., Iny

6

g
ase% 2

ME]
el

o et =y

Tién hanh:

.
L

Role
théi gian

10a (A)

C -~
Nguédn 3
pha

Hinh 4.5

1- N6i mach nhu hinh 4.5: Ampe ké thang 10A.

2- M& mdy A: bién dong Bl giam 10 lan, &n ndt A ghi Ty = e

3- M@ may Y: bién dong Bl gidm 5 lan, An nat Y ghi Iy = e

Chu y:

I, = 17A

_________
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THi NGHIEM 2: M& may Y-A

Muc dich: Do dong Iy .. khi dong co chuyén tir ddu Y sang ddu A dng vdi thai
gian ¢, (t, = 37,47, 67, 87)

Tién hanh:

1- N&i mach nhu hinh 4.6. BI gidm 5 lan, Ampe ké thang 10A

2- Bat cong tdc vé vi tri i dong chuyén Y-A {auto). -

Chinh role thdi gian dng véi ¢ = 37, 47, 67, 87. Ghi dong chuyén tir Y sang A
(I,) vao bang 4.1.

Chi §: Khi déng dién Ampe chi dong mé mdy Iy, sau dé gidm vé gid tri
khéng téi Iy, ~ 0A. Tiép theo khi déng co chuyén sang dGu A Ampe chi Iy. ,va sau
dé gigm vé I, ~ 0A.

Ung v6i mot gia tri thoi gian fe cAn do 3 1an. Khi t,, = 0" thi Iy s= Lo

Bang 4.1

tcp[s ] On 3“ 4|| 6“ 8“

| |
Iy Al | B

THi NGHIEM 3: M& mdy bing may bién ép tu ngiu
Muc dich:
Do dong mé may dong co véi UdUn) thay a8i, dung dudng L.y = AU).

O o

/Bl
A2 B2

: v Eat SR
i
1
Y |

o N I I PR

z AX Y A1 181
péng ¢cd A B
Nguén 3 pha

Hinh 4.6
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Tién hanh:
1- N6i mach nhu hinh 4.6. Bf giam 5 lan, Ampe ké& thang 10A.

2- Chinh may bién dp tu ngdu (BATN) lan lugt & cdce vi tri 40%, 60%, 80%,
100% Uy,

Déng dién: ghi dong mo imay /., va Uy, (ng v6i bén trudng hop trén vao bang 4.2.
Chlid y: Ghi Uy ing vol gia trt khi dién 4p da duge phue hoi.

Bang 4.2

!

YUy 40% | 60% 80% 100%

UqlV]

Im{A]

THi NGHIEM 4: Péng cd lam viée cé tai
Muc dich:
bo Uy, Iy, Py, U, I, n, dé vé céc diac tuyén:

L=APy); n=fPy);, My= NP2, My = fln); coso, = (Py); n=APy).

Nguén3pha A B c
220V/ 127V 1 KP . Ryp
Y A
240V
(V)
Watt ~
U, DC

cOD
P, @ Po SA

Hinh 4.7
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Tier hianh:
1- N&i mach nhv hinh 4.8, trong d6 BI giam 5 1dn, Watt ké 240V - 5A.

2- Uhinn [y, = max, Rr; ho mach, bat cai ddo dong CBD ¢ vi tri hd mach.
3- Md may dong co b:

- Béng dién AC

- Didy chinh By, 48 1, = 190V va gid U, = 100V trong sudt thi nghiém

~

i- Tang tai: An lan lugt cde ndit ON trén Ry, chinh Ry, dé c6 U, = 10OV
khong d0u tvi khi tai tang U, 88 giam).

Ghu cde gia ey Uy, 1y, Py, Uy, T, va novao bang 4.3.

(Chat y: thi nghiém vél Ip kKhing vugt qua 30A.

|
N __L.” ;

} : |
e e
I F i ' i !

| i i ' : | o 11 T
RS T U S S L |
O 05 L ion 1100 1\’10 “ 100 \ 100 100 100 100 100 100
AU S IO } !
i : | | L
L A { | ! '
L—~ —i »-——]»7-— s e e _.,l — b — hT‘— e 7\ — i —

(Niel

Cong ihire Sk
- Céng saét r2 Py tedn true dong co la:
PRI
m,
Véi m, 1& hiéu sudt may phat P, phu thude I, va duge xdc dinh trong dac
tuyén n, = (/,) cho trén hinh 4.9

9. Memen ra M. trén truc dong cd la:

M, = ——= (m.rkg)

3- Hé s6 ¢dng sudt cua dong cd la:
P,

Cosg = =t
AT

4- Hi¢u suat dong cd:

ﬂ“Pl
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Bdo cao:

- Lap cédc bang s6 liéu; vé cac dac tuyen va tinh céc gia tri nhu trong méiu bao
cdo thi nghiém déng co khéng dong bs.

- Pac tuyén n, = (1,):

T 1,0 : T T

0,9 : - 1

\ Y

0,8 bt

0,7

Llipliid i
26 Pt e J
i er‘ 7;‘4[ ; - : l v

0,5 e R

o

0,4 [ o

B ‘J._ Ao
; ‘ b
3 ‘F!
0,3 :
‘r LT
. SR
0zl LS S
[l %;?w
j Pyl
N B
s . -
] | 1 ~{i - I

Hinh 4.8
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BAO CAO THi NGHIEM

Bai 4
PONG CO KHONG DONG BO
HO VA BBIL: cueveeeeeieiecee e sceeceeeie et e
LED: woereeeirereereereenns NhOM: oo TE: e .

Thoi gian thi nghi@m: ...

65
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1- M& may tryc tiép:
R i
I,,,A= ;ImYz ;Id,’m = 17A, I’ :__ImA =; I'= mY
dm Irfm
2- M& may Y-A:
S6 liéu thi nghiém:
ten 8] 0" ‘ 3" 4" 6" 8"
Iv-A[A]

Dudng dac tuyén: Iy, = flit,)

3- M& may dung bién dp tu ngau

S& liéu thi nghiém:

%oUq 40%

60%

80% 100%

Uq[V]
Ug[V]

Imm[A]

DPuong dac tuyén: Uy = fil,,)
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4- Thi nghiém cé tai
S6 liéu thi nghiém va tinh np, Py, M2, Cose, 1

UiVl
Up(V]
Ip[A]
Li[A]

Py [W]
n(v/p)

Np

P, (W]
M,(Kg.m)
Coso

i -

Dudng diic tuy&n cudoing dd so cap: I
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Dudng dac tuyé€n momen: M, = AAP,)

b bl




HUGNG DAN THi NGHIEM

KY THUAT PIEN PAI CUGNG

Nguyén Kim Pinh (Chi bién)
Nguyén Viin Thugng, Nguyén Hitu Trong

NHA XUAT BAN
DAI HQC QUOC GIA TP HO CHI MINH
KP 6, P. Linh Trung, Q. Thi Pic, TPHCM
S6 3 Cong trudng Quéc t&, Q.3, TPHCM
DT: 38239172, 38239170
Fax: 38239172; Email: vhuhp@vnuhem.edu.vn

* e F

Chiu trach nhiéem xudt bén
TS HUYNH BA LAN
T4 chite bdn thdo va chiu trach nhiém vé tdc quyén
TRUONG PAI HQC BACH KHOA — PHQG TPHCM
Bién tép
TRAN VAN THANG
Sua bdn in
THUY DUCONG
Trinh bay bia
vO THI HONG

In tai ban 1.000 cuén, khé 19 x 27 cm

S6 dang ky KHXB: 211-2009/CXB/130-12/DPHQG-TPHCM

Quyét dinh xu4t ban s&: 502/QB-BPHQG-TPHCM/TB
ngay 10/11/2009 cia Nha Xudt ban PHQG TPHCM
In tai Xudng in Pai hoc Bach khoa - PHQG TP.HCM
Nép luu chiéu thiang 12 nam 2009.
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