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LGOI NOI DAU

Tai ligu “HUGNG DAN THI NGHIEM KY THUAT PIEN PAI CUONG” ¢6
muc dich kiém chiing ly thuyét cia cdc logi mdy dién théng dyng trong Chuong
trinh Ddo tao cia sinh vien khéi nganh Ky thudt - Céng nghé cia cdc truong dai
hoc va cao ddng.

Cuon sdch gébm nhidu bai thi nghi¢m, méi bai thuong cé ba phén: Ly thuyét,
huong ddn thi nghiém va bdo cdo thi nghiém; nhdm giup sinh vién kiém tra cdc
kién thic ly thuyét da hoc, dong thoi lam quen véi mét s6 ky ndng thuc hanh.

Noi dung cudn sdch duge soan béi tdp thé gidng vién ciia Phong Thi nghiém
Mdy dién va Thuc tdp dién thuéc Khoa Dign-Dién ti, Truong Pai hoc Bdch khoa -
Pai hoc Quéc gia TP H8 Chi Minh, cdc thdy Nguyén Van Thuong va Nguyén Hiu
Trong. Chiing t6i mong mudén nhdn dugc sy goép ¥ cia quy déng nghiép dé lan tdi
bdn sdch nay hoan chinh hon. '

Moi y kién dong gop xin giti vé dia chi:

Phong Thi nghiém May dién va Thuc tdp dién, Khoa Dién-Dién ti, Truong
Bai hoc Bdch khoa - Pai hoc Quéc gia TP Hé Chi Minh, s6 268 Ly Thuong Kiét, Q10.

Dién thoqi: (08) 8650364.

Cac tac gia
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GIGI THIEU CHUNG

Trong qud trinh tién hanh thi nghigm, sinh vién sé tiép xic véi bén nhém
mdy dién, bao gém:
- May dién mét chidu (MPMC): Déng cd mdt chiéu (PCMC).
- May bi&n 4p (MBA): MBA mot pha.
- May dién déng bo (MPDB): May phat dién dong bd (MPDDB).
- Mdy dién khéng déng bd (MDPKDB) gém hai bai: Pong co khong ddéng bd
(PCKDB) rotor 16ng s6¢c va DPCKDB rotor day quén.

Trong tai liéu nay sé dé cap dén ndi dung cGa céc bai thi nghiém va phéin glal
:hich téng quat cAc dudng ddc tuyén cla cdc may dién. P& tim hidu sau hon vé ly
thuyét may dién, sinh vién- cAn tham khao tham céc tai lidu chuyén vé may dién.

bé phuc vy cho thi nghlem ngodi cdc may dién chinh, ching ta con cin cac
thiét bi do ludng khdc: amper k& (A); volt k& (V); watt k& (W), toc dd k& (n-v/p)...

Véi bign dong (BI) dung bién d6i dong dién ludn di kem véi cac thiét bi do
lutrng amper k& (A) va watt k& (W),
Bign tré (VR) dung thay d8i gid tri dién trd R. Ty theo phudng thdc diéu
chinh, ching ta c6 thé chia thanh hai loai bién trd: .
_ Bién tré chinh tinh (chinh min), thay di gia tri dién trd lién tuc (thudng ky
higu 14 Ruq hay Ryp).

- Bién tré chinh nhdy cdp (chinh thé), thay d6i gia tri dién tro’ khong lién tuc
(thudng duge ky hiéu la Ry hay R,,).

Cédc thiét bi do ludng si dung trong phong thi nghiém may dlen la cic loal
ddng hé do chi thi dung kim. Khi s& dung cac loai déng hd do trén, sinh vién can
chd ¢ dén hai thong sO sau:

’ - Tém do (TD): gia tri 16n nhat c6 thé do dugc va du‘cfc ghi tren mat cia déng
hé do (H.0.1).
- Thang do (ThP): gié tri 16n nhét trén thang do.

—
7

Hinh 0.1
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Vi du: Trong hinh 0.1, amper k& c6:
TD - 5A va ThD: 10 vach.
Goi K 1a hé s6 do:

K - T™®© _ _5A
ThD 10vach

= 0,5 Alvach

vay K la gid tri do ciia mét vach chia.

Khi lam thi nghig¢m, sinh vién ghi gid tri a (chi s§ cia kim déng hd) va ghi
gid tri K. Sau qué trinh th{ nghiém, sinh vién thyc hién tinh todn quy déi cdc gia
tri do duge trong khi thi nghiém lic lam bai bdo cdo thuc tdp (thuc hién ¢ nha).

Vi dy: V6i amper k& trong hinh 0.1, ta ¢6 K = 0,5 Alvach; o = 7 vach
Nhu viy, gia tri dong dién thue su do duge 1a;

I=Kao=005Alvach x Tvach =35 A
Tém lai, ta c6 quan hé:

I=Ko;, U=z=Ka, W=Ka
Chit y: Khi do cong suéit (W) cdn chi ¥: cdng sudt do P = U.1.cos
Pong hé do cong sudt (W) do dang véi gid tr1 cos@ (0 < cosg < 1).
Véicosp=1tacé6 P=U]J
Nhu vay, tdm do (T'D) clia watt k&€ c6 hai gia tri: TP (I); TP (U) va:

¥ _ TP _TBU).TPW)
ThD ThD

=05

Trong trudng hgp do céng suft cha mach 3 pha (cong sudt dién tidu thu cia
DCKDB 3 pha), ta dung phuong phép do biing hai watt k& theo hinh 0.2,

B
c

Hinh 0.2
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Cong suit 3 pha:
P3phar= P,+Py=P4+ Py
Cin chd ¥ ddu (+) va (-): khi kim clia watt k& chi &m (=), ta cdn ddi chiéu cla
clu dao dé€ doc gid tri o cia watt ké.
Bién dong (BI): dung dé ting hay gidm dong dién qua A, W.

Do tdm de dong (I) cia A, W c6 céc gia tri 54, 10A (xem vi du trén), nhung
dong dién cdn do c6 gid tri thay d6i trong khodng tir 0,01A dén 150A. Nhu vay,
muén do duge nhitng dong dién trén, d6i v6i dong dién nhd ta ting lén va d6i vei
dong 16n cdn phai gidm trudce khi qua A, W.

Khi dung BI ta co6:
I =Ko(BI); W=Kua(BI)

v6i BI 1a ty s6 ngudc cha bi&én dong.

Bién tré VR: bi&n tré thay d6i dién tré lién tuc (Ris, Ry,) khi dich chuyén
con chay. '

Bién tré thay d8i dién trd khong lién tuc (Rr, Ry) dung nit ON — OFF. An nat
ON dong tang, &n nit OFF dong gidm. Khi dn hét cac nat OFF: Ry, Ry = o (h¢ mach).

So d6 nguyén 1y cta bién dong cho trén hinh 0.3.

I > 0 ® I 5A —.- 0 L

150A ( : )
® 50 —o 50
' '_ ' | 0.5A
—e 25 ' . @25 '
5A
SA : :(-;) 30A :
T et0 ®
a) b)

Hinh 0.3 a) BI giém 5 ldn (BI = 5) dong vao 150A va dong qua A 30A
b) BI tdng 10 ldn (BI = 0,1) dong vao 0,5A va dong qua A 5A.
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BAlI TAP I

Thuc tdp néi day trong hinh 1.2 sao cho ding v6i so d6 hinh 1.1
Dién tén va hé s dung cu do vao bang 1.1.
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BAI TAP 11
BAI TAP 11
Thyc t4p néi day trong hinh I1.2 sao cho ding véi so d6 hinh II.1
Pién tén va hé sé dung cu do vao bang I1.2.
L
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Bang 11.2
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BAI TAP III

Thyec tip néi day trong hinh IIL.1 sao cho dding véi so dé hinh II1.2
Pién tén va hé so dung cu do vao bang II1.1.

A 500 = I xo m m
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] 1 N
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Hinh II1.1




BAI TAP 13
_i@____,R;Z___ - o\ KD RKD
| O
5A
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1, 50A
100V-DC
Hinh III1.2
Bang H1.1
STT Tén dyng cu do Hésbdo | STT Tén dyng cy do Hé s8 do
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BAI TAP IV

Thyc tap ndi day trong hinh IV.1 sao cho ding véi s¢ dé hinh IV.2
Dién tén va hé s6 dung cu do vao bang IV.1.

/9\ ’m V:mo [ [ A5 m m
hOC A 10 K/!z AC . 0 DCagp| {100 DC 100
0 /i
.0 000060 .90 0O o0 0, 00, 0
PY I P2 S5A A B C
°o® o ® 900 - a o0 0 O
con LR
oo, BI sgtor P KP RKP RTi
e 0000 000 *® o0 00
Pt 1 P2 0 W0 25 150 o b ¢ 2epal
H . ® 0 : ? !
O " 220116v wov |UJ
L1 ac oC
Hinh IV.1
Ngudn 3 pha 220V/127V
Ay By C, - kP RKD
240V
wa |2, 32T —@O—
U, 100V
u, ’
vvvvv ®
P,
BI i .
AL gidm 5 I >'<. .I"QD
i 50A
I' C — IS’,‘,: nn
A A Bl ¢ o
Po Py
P,=P,+P, B abec
- 1
Hinh IV.2
Bang IV.1
STT Tén dyng cy do Hé sé do STT Tén dyng cy do Hé s§ do
1 4
2 5
3 6




PHf\NI .
MAY PIEN MOT CHIEU

Néi dung thi nghiégm: Déng co dign mot chiéu

O phong thi nghigm con sit dung dong co mot chiéu lam déng co so cdp dé
kéo mdy phdt dién mét chidu, ciing nhu ding mdy phdt mot chiéu lam tdi cho déng
cc khong déng bd va dong co déng bé.

Khi sit dung déng co mét chiéu, s:;nh vién cdn chi ¥ dén cdc thao tdc md mdy
vée didu chinh téc d6, cing nhu khi s dung mdy phdt dién mét chiéu cdn chi ¥
dén viée didu chinh dién dp, qud trinh ty kich, diéu chinh téc dé6 quay vd phuong
phdp thay d6i dong tai (I,).
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PONG €O PIEN MOT CHIEU

A. LY THUYET

Trong bai nay, sinh vién thuc hién ba thi nghiém:
- Thi nghiém khong tai

- Thi nghiém cé tai véi kich tir song song

- Thi nghiém c¢6 ti véi kich tit hén hop.

Trong qué trinh thi nghiém, ching ta dung mdy phdt dién mdt chiéu 1a téi
cho dong co. S dd nguyén 1y cia dong cd dién mdt chiéu cho trong hinh 1.1.

1y Kb Rua
0\ ‘
Y ,
KB - cudn day kich tif cua ddng co
1, ' R, Ryq- bién tré kich tif cia dong co
R  R,-biéntrd md may
< ( BC ) ]
N I - dOngkich ti
‘ ' |- ddng dién clia phén tng (I
| () | ] - o~ dong dié P a (L)
\_/ U,- dién 4p clia ddng co
Ed, Ud ‘ U - dién ap nguén motchiéu.
u-DC
Hinh 1.1

Hai phuong trinh cd bdn cia déng co mot chiéu:
Phuong trinh sdc dién dong:

E = Kg.n.® (i3q) . (1.1)
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Phuong trinh cin bing dién 4p clia mach dién phén dng:

Ud - E + Il['Rl[ (1.2)
trong dé: Kz - hiing s6 khéng d8i va phu thudc vao két cau cia dong co
n -tdc dd quay cia rotor (vong/phit)
R, - dién tré phan dUng
@(ipg) - ti thong tao béi phan cdm cia ddng co mdt chibu.

Lugng tir thong @ phu thudc vao dong kich tir (I,9), va su phu thudc dé @ = Rira)
¢é dang dudng cong tir héa theo hinh 1.2,

o

Hinh 1.2

DPuong cong ti héa c¢é hai doan:
- OM: mach tif chua bao hoa
- MN: niach tit da bao hoa. O doan nay @ ting rdt chim khi I4 ting nhanh.

Dic tinh bado hda tir cla mach tir ¢6 dnh hudng 16n dén dang dic tuyén cla
mdy dién.

T hai phuong trinh trén, ta ¢é phuong trinh dic tinh t6c d6 cia dong co mot
chiéu kich tir song song nhu sau:

n=Ye— LRy (1.3)

vGi: U - nguén DC khéng d6i

I, = I, - dong dién phén tng khong tai, nhé va khéng d8i nén R.I, khong déi.

Tiu quan hé (1.3), rit ra nhan xét sau: Muén gidm nhé dong méd mdy (Iy) va

gidm n (t6c d6 quay cila rotor) khi mé mdy, ta cdn didu chinh bién tré mé mdy Ry
l6n nhét, va bién tré diéu chinh dong kich thich Ryy nhé nhdt.
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THi NGHIEM 1: DPong co mét chidu lam viéc khong tai
Do dong iy, n (vong/phit) va dung dudng dac tuyén n = fliza).
Puding dic tuyén cho & hinh 1.3.

L ..1500 vonglohit i L. .

min

Hinh 1.3 Hinh 1.4

Giai thich dudng dic tuyén (H.1.3):
Tt phuong trinh (1.3), ta nhan duge:

(A 13 hiing s& khong déi) -

(a

Tir diy ta nhan thay n = flixs) ¢6 dang hyperbol (2) khi mach tif chua béo hoa,
khi mach tit bdo hda c6 dang (1) trén hinh 1.3.

THi NGHIEM 2. Déng cd lam viée c6 tai, kich tif song song
- Do n, I(I,) va dung dudng dic tuyén n = fily)

- S& dung méy phéat dién mot chidu iam tdi cho dong co mdt chiéu, khi thay
d8i I, cia may phét-dién mét chiéuy, ta thay d6i tai cia dong co mdt chiéu.

- Dudng dic tuyén n = fily) cho trén hinh 14.

Diéu kign thi nghiém: |
- Pidu chinh Ry d€ n = 1500 vong/phit, tié€p theo khdng diéu chinh R4, nhu
vAy i Xéc dinh va O(irs) khong déi.

- Theo phuong trinh (1.3), giai doan ddu khi I(l,) ting, n = flly) c6 dang dudng
thang (2). Tiép tuc tang I(Iy), phan dng phén tng ting (® = Blip) — ). Nhu
vay IAI,) cang ting &, tang, ® gidm va n tang (1).
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THI NGHIEM 3:  Ddng co mot chidu lam viée cé tai, kich tit hén hop cong
- Do I3, n va dung dudng dac tuyén n = fily); My, M, = fln).

- So dd nguyén ly cha déng co mot chidu kich tif hén hgp cho trong hinh 1.5.
Diém khac biét ¢ day 1a c6 thém cudn kich tir KN ndi tip véi phén dUng cia déng
cd (goi 1a cudn day ndi ti€p).

Diéu kién thi nghiém ciing ging nhu trudng hop trén.

Do c6 thém cudn day KN nén tir théng chinh trong may:
© = O(ipq) + Oy — P,

Nhdn xét:

- Khi I () ting, ®y ting va @, ting.

G giai doan ddu mot phﬁn cda @y cin bdng véi @, nén nhin chung khi I1,)
tang ti thong chinh @ tang va n gidm, dic tuyén n = fl,) c¢6 dang dudng thing
nhu trong hinh 1.6 (dudng 2).

- Tiép theo khi mach tir da bdo hoa, I, ting nhung (bN gan nhu khéng
tang, ® ting chdm va dic tuyén n = fily) c6 dang theo dudng 1.

Chi y: n€u ddng co mot chidu kich tir hdn hgp trir:
D = Oirg) + Oy — Py

Trong qud trinh vin hanh c¢6 thé xdy ra trudng hgp @ = 0 (mat kich ti) va n
cé gié tri rdt l6n, rat nguy hiém.

g KB Ry _ .
1, R,
SV .@. ,_yd,_,

U-bDC

" Hinh 1.5 Hinh 1.6
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Dudng dic tinh M, = fin); M, =fn); M,=Rfly) |
60P,

1= 981 xann FG/m) Py=Ualy
60P
M, =22 -
2 = 581 2mn GM) Po=Uply

(bé qua tén hao trén mdy phat mdt chidu)
Hai dudng dac tuyén M, = fin); M, = fin) cho trén hinh 1.7.
Nhdn xét: ‘
1- Tit trén dudng dic tuyén n = f1,) trén hinh 1.6 ta thiy:
-G giai doan ddu n = Al,) tuyén tinh, dudng thdng. Do dé dudng dic tuyén
M, = fin); M, = fin) cling c6 dang dudng thdng & doan diu.
6] giai doan hai khi r it gidm, M,, M, tang nhanh hon.
2- Ciang v6i nhimg nhén xét trén, ta thdy dudng dic tuyén M, = fil,), & giai

doan diu la dudng thing, vé sau I, ting, n it gidm va M, ting nhanh hon. Dang
dic tuyén M, = fil;) cho trong hinh 1.8;

i

1
|
I
i

T
[}
1
]
J
T
I
1
1
i
T
§
1
[}
|
T
1
1
|
!
T
t
]
t
|
T
1

1
vk
/4/ :
- e i
o N n [v/phit] 0 \ 1,
Pinin n = 1500 vong/phtt
Hinh 1.7 Hinh 1.8

B. HUGNG DAN THi NGHIEM
THi NGHIEM 1: Péng co kich tit song song lam viéc khong tai

Muc dich: ig, n € vé ddc tuy&n vén t6c khong tdi n = f{iy)
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déng

BAi 1

N b
A A S
5A ! ' CD A
i KD AKD , ~—Lel e
l@ MY\___%_ 2 2
Kp
5A VAAAS
I, Rm C
P _L
50A ‘
(N
) )
Ea U, 50A E, U,
100V-DC _ (A i ‘%
+
I}J AT1

Hinh 1.9
Tiér hanh: .
1- N&i mach nhu hinh 1.9
2- Chinh: Ryq vé 0, Ry hé mach, cdu dao CPA & vi tri h mach

3- Md mdy dong co D: déng dién, déng co sé quay d€n téc dd 6n dinh (nhin
ho do téc d6)

4- Ghi gi4 tri ban diu iy va n vao bang 1.1. Tiép theo tdng din R,, {hoén 10
gid tri) 1an lugt ghi iy va n vao bang 1.1 (khi gidm iz thi n ting).

Chi y: n khéng vugt qua 1550v/p.
Bang 1.1

ia{A)

n(v/p)

1550

THi NGHIEM 2: Dong co kich tit song song lam viée cé tai

Muc dich: Iy, n d€ vé dic tuyén van t8c c6 tdi n = fly).

Tién hanh.:

1- Mach nhu hinh 1.9 va c4c thao tdc nhu thi nghiém trén

2- Chinh: R, vé 0, Ry hd mach, cdu dao CPA § vi tri hé mach

3- Mé may déng co P: |
- Bong dién, dong co s& quay dén toc dé &n dinh (nhin déng hé do t&c do)
- Chinh Ry dé n = 1500v/p. Sau dé khong diéu chinh tiép R,

4- Péng CPA ve ON1 hosic ON2 sao cho E, ting




2ANG CJ DIEN MOT CHIEU ' 23

5- Chinh R,, d& U, = 100V, va gii U, = 100V khéng d6i trong sudt qud trinh
thi nghigm (vi khi mang tai dién 4p U, s& gidm, nén can chinh U, = 100V)

6- Ghi cac gi4 tri ban ddu I, Uy, I, (I, = 0), U, n (n = 1500v/p) vao bang 1.2

Tiép theo tang tai (ba&m 1an lugt cdc nit ON trén mat ti Ry), chinh R, dé cé
U, = 100V, ghi tiép I, Uy, I,, U, va n vao béng 1.2.
Chii y: I; khéng duge vugt qua 50A.
Bang 1.2

la(A)

UalV)

IP(A)

Up(V)

n{vp)

THi NGHIiEM 3: Pong cd kich tit hon hgp cong

Muc dich:

Pon, Iy Uy, I, U, 48 vé dac tuyén:
. 1
M= finy; Ms=fin); ‘n=fn); Io=fin); Ip=ftn), 7==[n)

d

Hinh 1.10

Tién hanh: o

1- N&i mach nhu hinh 1.10: mach gidng hinh 1.9, chi cdn d4u thém cudn KN
9. Chinh: Rug, vé 0, Ry, = max, R hd mach, ciu dao CPA & vi tri hd mach



24 , BAI'1

3- M& mdy dong co B: Péng dién, déng co s& quay dén téc do Sn dinh (nhin
déng hé do téc d9).

Xde dinh kich t hén hop céng hode triz: chinh Ry d8 n = 1200 vong/phit, roi
ding mot doan ddy ngoai chdm vao hai ddu.cuén kich tir néi ti€p KN cia déng co
dang quay ddng thoi khdo sat ddng hé do toc do:

- Néu téc do dong co tang thi dong co dang & ché dé kich ti hén hop céng
- Néu téc d6 ddng co gidm thi déng co dang & ché do kich tit hén hop tru.

Néu kich tit hén hgp trir, cit dién dio hai diu day KN dé€ dugc hén hdp cdng,
ti€n hanh lai thi nghiém tit dau.

4- Piéu chinh R,,, Ry, d¢ déng thoicé n = = 1500v/p, U, = 100V va giit U, = 100V
khéng d6i trong suét qud trinh thi nghiém.

5- Tién hanh thi nghiém nhu thi nghiém 2: ghi cdc gid tri I, Uy, I, Uyvan
vao bang 1.3.

Badng 1.3

Ia(A)
Ug(V)
I(A) | O
Up(V) | 100

1 N{vp) | 1500

Bao cao:

Lap bédng s8 liéu, v& cdc dic tuydn va tinh cde gia tri nhu trong miu béo céo
thi nghiém déng co dién mot chidu.

Dung dudng dic tuyén higu sudt cda t§ may n = fin).

Nhdn xét:

1,

2- Y nghia clia dién tich n3im gitta hai dudng M, = fAin) va M, = An).

1- Méi quan hé gitanva K =

Cong thie tinh:

60.P,

1= 9—8—1—2—1—(Kgm), P]_ =Ud"Id
_60.F, ) N

2= 9812 (Kg ), Pz-uUp.Ip

n=£2— Myo M, Ml—AM_[ AMJ

=124
'F,l Ml(l) Ml Ml Ml



DONG CO DIEN MOT CHIEU

BAO CAO THi NGHIEM

Bai 1 | | .
pONG CG DIEN MOT CHIEU

O VA BBI: cooreversememnecseen st ssessss s s bR s
LOD: coveeeererenererennananses NhOM: ceverereereeeeeneeens T2 eeervceereeresseseneanene
Thei gian thi NERIEM! (e

25
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1- D3¢ tuyén van tdc khong tai dong cod dién kich ti¥ song song

S& liéu thi nghiém:

ig(A)

n(v/p)
Dédc tuyén van téc khéng tdi: n = flis)
2- Pic tuyé&n vin tdc cé tdi dong cd dién kich tit song song
Sé6 liéu thi nghiém:

I4(A)

Us(V)

Io(A) { O

Up(v) | 100

n{v/p) | 1500




BONG CO BIEN MOT CHIEU

Pic tuyén van téc c6 tdi: n = fly)

3. Dong cd kich tit hdn hgp cdng:

¢

S lidu thi nghiém

Io(A)

Ua(V)

Ix(A)

Up(V)

n(vp)

M, (kg.m)

Mz(kg.m)

AM
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Nhidn xét:

I
Dic tuyén I;=fn); I, =fln); K= “I'& =f(n)
a

. a—

Dic tuyén: My = An); M, =fn); n=An)
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MAY BIEN AP MOT PHA

A LY THUYET

Trong bai ndy, sinh vién thuc hién ba thi nghiem.:
- Thi nghiém khéng tai
- Thi nghiém ngin mach
- Thi nghiém cé tai.
1- Thi nghiém khong tai
Do I, Uro, Po, Uz dung duding dite tuyén Uy = fl1o); Po = fAiV1o); tinh ti s6 K.
So db nguyén 1y cho ¢ hinh 2.1.

liknongtii=|1o_ E—“,i""f':(,"”"”.l' l!khong&"
; cf‘r*“":‘ \‘. s 7 l
F""‘u' <—J+J-—>E1'\| (__.'.—-? U, - dién ap sd cdp

Ui T <—-.4—>N': (R S U, - didn 4p thi cip
) ST N4 ——p I, - déng dign s cip
'\\ q ‘,’ : '\\J} E, N, - s6 véng day cudn sc cip

AT 7 ": N, ~s& vong day cudn thir
a) b) So 46 thay thé

Hinh 2.1

Ta c6 phuong trinh cobdn: E, =4,44.f.N,.®,; E,=444f.N,.®,

Khi khéng idi: Up~ By Ugy=~E,
| Uy N,
T{ s8 may bién &p: K=—-10_21

Giai thich cac dic tuyén:
a) Uyo =)
U, ~ E, = 444N, 0, =K 0,

®,, 1a bién dp cia &; va ¢ = fil) c6 dang dudng cong tif héa. Vi viy Uy = 1)
¢6 dang dudng cong tir héa nhu hinh 2.2.
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U10 H : i I::0
SR == /
e
4 ' .
/ 1/ ;
e //
/ W
/ A
.—-"‘"‘/7
(0] I, 0 - U
Hinh 2.2 Hinh 2.3

b) Py =FfUy) _
Tir so do'thay th& m4y bi€n 4p hinh 2.1b ta thdy t6n hao khéong tai:
P =KUZ +R, I3

R, .1120: tén hao ddng trén cudn day N,. Do I;, nhd nén R, .I?, rdt nhd
va KUZ >>R 1% .

Ta c6 thé khéng tinh gia tri R,.IZ.

Nén: P ~KUZ |

Pudng dic tuyén Py, = fiUo) ¢6 dang parabol nhy hinh 2.3.

2- Thi nghié¢m ngin mach

Do edc gid tri 11, U, Pu, I, dung dudng dic tuyén U, = fUz); P, = fs,);
tinh ti s6 mdy bi€n ép K. So d4 nguyén 1y cho ¢ trong hinh 2.4.

I1n
e ——
< Y IZn
D N Fom
S (Y
Ufn <.-—-1-—-> ) Um
) b Xan
a) b) So dé thay thé
Hinh 2.4

trong d6: - 7, - thanh phan dién tré ngdn mach.
Fom =1 +K2.r2
Xnm - thanh phan dién khdng ngdn mach
Xom = X1 + K229
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r1, rz - 14n lugt 13 dién trd cta cudn ddy N, na N,.
Zum - t0ng tré ngdn mach
Zom = Fam + JXm
1

T§ s6 mdy bién 4p: K = -2
- In

‘ G1a1 I;lnch diic tuyén:
a) U, =i,
Tir 50 dé thay thé ’hinh 2.4 ta cé:
U = TiuZom = KJsnZo

Do 86 duong U,, = Al,) trinh bay trong hinh 2.5, ¢ giai doan ddu c6 dang
dudng thdng; doan sau do mach tif bt d4u bao hoa nén c¢6 dang hai cong.

)

in P Pn

b - ~ /
D iy : /
p.d ; [
jrd
2 v
Wl
A p 4
/, //’
pd e
O __g-"/ i
11" © Izn
Hinh 2.5 Hinh 2.6
b) _ Pn :/"" Y

Tir s¢ d6 thay th& hinh 2.4b, ta cé:
P, =KU. +1I7 R
Do U,, nhé, nén KU << If,, Thénh phan KU}, duge bd di khdng tinh
dén, nhu v4y cé thé xem: | .
 P,~I.R,=K'IL,R,,
Dudng dic tuyé'ﬁ P, = fly,) c6 d_é.ng parabol nhu hinh 2.6
3- Thi nghiém ¢é tai: |

Do céc g;é tri I, Us, Py, I, gid tr1 U, = 200V khéng dm Tinh: Py, n va dung
du'dng dic tuyen U, = APy); n = flP,). Su 46 nguyén 1y trinh bay trong hinh 2.7.

a) Pac tuyén U, = f(Py): dudng diic tuyén ngoai cla may bién 4p c6 dang nhy
trong hinh 2.8. Khi I = 0 (khéng tai) U, = Ug cb gid tri 16n nhat; khi I, ting U,
giam, ta goi AU 1a d6 sut &p.
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U, .
I I, Uzo =poci-- __—_—-L:-L -----
o+ ——— i — : \
q ) N, d 4 I DU N
u — Py ] :
U1 »——‘4—) (_-__._-—7 2 : -
d b N 5
q /> E, i : : N
0 ! i
' ) I, I,
Hinh 2.7 Hinh 2.8

AU duge tinh nht sau:

AU =Uy, -U,, AU% = Y -Us 199
U

‘ 20
Ta ¢6 cong thdc: ‘
AU% =K (U, p.c089, + U, x.5in g,)
Goc gz goc léch pha thoi gian gitta Us va I, phu thude vao tinh chdt tai
‘ .
Izdm

Nhu vdy, d6 sut 4p AU phu thudc vao tinh chat tai, phu thubdc vao Z,,, phu
thuge vao Iy(P,). Trong trudng hgp tai thudn trd, @2 = 0.

U

=R Il(im' U

ngR ™ “Ynin

=Xomdram> Ky =

ngR — pt

. I I,.R
AU%:Kpt(UngR cos (p2)=I—2 L, R _ = 2K"’”
2dm :

T ching minh trén ta thdy AU va I, tuyén tinh, quan hé IJ; = f(I«) cé dang_
dudng thdng. Tuy nhién, do tinh chdt bao hda cla mach tif (nhu d4 gidi thich &
dudng dic tuyén U,, = Ally,); dudng bidu didn quan he U, = f(Iz) c.’) Xu hJo‘ng hoi
cong xudng khi I, ¢6 gid tri 1¢n.

b) Pic tuyén n = AP,): dudng dic tuyé'h higu sudt
P, P,
2 "R P
Theo cong thife thir nhat ta tinh:

n:

P, -
P2:U2'IZ) ﬂ=1—3‘, n=f(P2)
1 .

Dang dudng dic tinh cho & hinh 2 9 (1)
Theo cong thic thit hai:
Py=Usl; ..

P, c6 gid tri gdn nhu khong dai, nen lay gia tri P, tuong dng vdl 77, =200V &
thi nghxern khong tai.
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B. HUGNG DAN THi NGHIEM
THi NGHIEM 1: M4y bién 4p lam viéc khong tai
' Muyc dich: . |
DO Ulor UZoy Ilo » Podé:
- V& dc tuyén khang tai Uy = £ (I1o) (dudng cong tit héa), Uy, = Al1p).
- V& dac tuyén tén hao khéng tai P, = £ (Uj,).
_Tinh t§ 53 bién dp K =210
. ’ 20
A, | VARIAC TTMBA
' ; t\z E w W
220V! ! e %"E :
| | BI | :
B, 1B, - ! E
~ L[Mp___mpi
5A 300V
WATT
Hinh 2.9
Tién hanh:
1- N6i mach nhu hinh 2.9.
trong dé: - Bi#n dong BI tang 10 lan; khi I, vugt qud 5A chuyén BI ting 2 1an.
- Ampe k& thang 5A; :
- Von k& U, thang 300V
- Von k& U, thang 150V
- Watt k& U = 300V, I = 5A
9- Chinh VARIAC vé vi tri 0 ‘
3. Déng dién, chinh VARIAC dé tang Uy, ghi Uy, U, T, Povao béng 2.1
Chii §: Thi nghiém v6i Uy, khong vugt qu 220V. -
Bang 2.1
Uso [V]
U20 [V]
Lo {A]
Po (W]
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THi NGHIEM 2: May bién 4p lam viéc ngin mach
Muc dich: Po U,,, I,, L5, P, dé:
- V& dac tinh ngin mach U,, = f (I,)
- Vé didc tuyén tén haongin mach P, = f (I4,).

0 e . L
- Tiyh ty s6 bién dp K'= 2"

1n

A. VARIAC ;" " MBA ’j
| 1 A,
220V é‘ /./ BI,
ﬁ ; BI, ! A,
‘ 2 r'—\\r : :
B: ‘_ _______ Bz ‘_®_| ;
{,Mrz;,_mq
A,
5A 30V
WATT

Hinh 2.10
Tién hanh:
1- N&1 mach nhu hinh 2.10, trong dé:
- Bién dong Bl giam 5 lan, Bl, giam 10 lin
- Ampe k& I, va I; thang 5A
-Watt ké U = 30V, I = 5A
- Volt k& U, thang 15V.

2- Chinh VARIAC vé vj tri 0.

3- Pong dién, chinh VARIAC dé tang tir tir [, dén 27A (Ampe k& I, chi 2,7A)
gh] (JT;,“ Il.v, I-gq, P:;l vao bang 2.2.
Bang 2.2

UsnlV)
Ln [A]
L. [A]
| Pa [W] |

THi NGHIEM 3: Mady bién dp lam viée ¢6 tai
Muc dich:
bo Uy, I, Py, Uy, I, dé:
- V& dic tuyén ngoai: U, = f )
- V& dic tuyén hiéu sudit n = AP,) biing phuong phép truc tip
- V& dac tuyén hiéu sudt n'= fiPy) béng phuong phép tén hao ting phin.



MAY BIEN AP MOT PHA

(8]
~ai

. | VARIAC

300V

WATT

Hinh 2.11

Tién hanh:
1- N&i mach nhu hinh 2.11 trong dé:

- Bi&n dong BI, giam 5 1an, BI, gidm 10 lan

- Ampe ké [, thang 5A

- Ampe ké& I thang 5A

- Von k& U, thang 300V

. Vén k& U, thanyg 150V

- Watt k& IJ = 300V, I = bA.
2- Ngat tai: An cdc nit OFF trén thing tai Ry
3. Chinh VARIAC dé tang U, dén 200V va giz khong déi trong subt thi nghiem.
4. Déng tai: An lan lugt cdc nit ON trén Ry, ghi Up, Is, U, Py vao bing 2.3

Thi nghiém khdng vugt qua I, = 27A.

Chu y: P& vé dic tuyén hiéu suit, ta cé:

. At P e
- Phuong phéap truc tiép: M= —Pl voi: Py = Usdy
1
- Phutong phap ton hao ting phan: n = })—Z-Tf;i_+ : véi: Py = Usls

P, dugc xac dinh theo duong P, = f{l,) trong thi nghiém 2;

P, ldy mdt gia tri ung véi U = 200V ¢ thi nghiém 1.
Bang 2.3

U,{V] T

I, [A]
L (A]
PL[W]

Béo cao:

- Lap céc bang s6 liu; vé cdc diic tuyén vi tinh cde gid tri nhu trong mau
_ Béo cdo thi nghiém mdy bién ap

- Pac tuyén hiéu suit n va n’ vé trén cung mot dé thi.
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Bai 2

BAO CAO THi NGHIEM

MAY BIEN AP

.........................................................................................

...............................

.......................................................................

BAI 2
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1- Thi nghiém khéng tai

S6 lidu thi nghiém:

UsoV]
UgolV]
L, [A]
PoW] |

PRI R R
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Tinh K:

Uso [V]

Uz {V]

2- Thi nghi¢m ngin mach
S8 lidu thi nghiém:

(Um[V]
I1n [A]

I2n [Ai

Pq (W]

Budng déc tuyén ngdn mach U,, = Al,,)
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Pudng dic tuyén tén hao ngén mach P, = fil,)

Tinh K:

Ton [A]

L. [A]

3- Thi nghiém cé tai
S6 lidu thi nghiém va tinh Py, 1

U4[V]

I4[A}

Uz [V]

1:[A]

P1EW]

P2[W]

n[%] ‘ ,
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ng dic tuyén ngoai U, = fil,)

Pud

.

A

Phuong phép tén hao titng phan

I2[A]

Up [V]
P2W]

Po{W]

Po[W]
n'[%]

flP2)

y

t n=AP;) van

s

A

1eu sua

h

tuyén

ac

Puong d

doodoededordnd




