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KHOA PIEN PH CONG NGHIEP TP. HCM
g : ‘,' ° r e t iy

Mach dién Id mén hoc cd sé Iam nén tdng cho nhiing sinh vién theo hoc
ngdnh dién d€ cé du y kién phan tich cdc trang théi va thong sé cla mét mach
dién hay hé théng dién. TU dé sinh vién tim ra hudéng gidi quyét vén dé clha moét
mach dién hay hé théng dién. Nhén ddp Gng nhu cdu ddo tao cho sinh vién hé cao
déng va dai hoc vé cdc chuyén ngdnh céng nghé dién va dién ti, Khoa Pién xdy
dung phong thi nghiém va bién soan tai liéu: HUGNG DAN THi NGHIEM MACH DPIEN,
véi ndi dung gém cé 3 phan:

Phén I: Céc bai thi nghiém mach dién trén mé hinh vét Iy
Phén II: Céc bai thi nghiém mé phdng mach dién trén bdng mdy
Phén phu luc: Huéng dén s dung phdn mém mé phdng TINA Pro 7.0

Phong thi nghiém mach dién cén giGp sinh vién biét cdch s dung cdc thiét bi
va linh kién trong Tina Pro V7.0 d€ vé va mé phdng mach dién. Tao sinh vién cé kha
ndng vé va ti€n hanh chay mé phdng trén mdy tinh, dé€ khdo sdat cdc théng sé va
cdc dudng ddc tuyén cua nhiilng mach dién. Hinh thanh cho sinh vién phucong phép
mé phdng cdc mach dién trén mdy tinh cd nhén st dung chuong trinh TINA Pro vé
Pspice I& nén tang.

Tai lieu: HUGNG DAN THi NGHIEM MACH DPIEN, da dudc Khoa Pién, T6 bé mén
co s3 ky thuat dién va qui thdy cé trong khoa Pién déng gép y ki€n, bd sung va
chinh stia cho tdi liéu dudc hodn chinh.

Tai liéu: HUGNG DAN THi NGHIEM MACH BIEN, c6 tham khdo vé si dung mét s&
phdn trong tadi liéu: Hudng dan Thi Nghiém Mach bién cuia trudng Pai Hoc Bach Khoa
TP. HCM

T6i chdn thanh cdm on khoa Pién, T8 bé mén cd sé ky thuat dién va qui thdy co
trong khoa bién da déng gép y ki€n cho tdi liéu dugc hodn chinh. Bdy la 14n bién
soan ddau tién, cho nén cé nhiing sai s6t, mong nhdn dugc nhiing y ki€n déng gép
cho 1an tdi bdn sau dudc hodn thién hon.

Pia chi lién hé: Phong thi nghiém mach dién - Bé cd sé ky thudt dién - khoa
bién - Trudng dai hoc Céng Nghiép TP. HCM.

TP. HCM, ngay 18 thang 10 nadm 2006
Chéu Vén Bdo
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KHOA PIEN PH CONG NGHIEP TP. HCM
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PR 1= o0 NEHIER MACH BIEN

BAI 1

HUGNG DAN NG CAC THIET
TRONG P "HI NGHIEM

1.1. MYC BIiCH

Gilp sinh vién nédm viing céc thao téc st dung cdéc thiét bi do nhu: volt k€,
ampere k&, watt k€, VOM, mdy phdat séng, oscilloscope ... va céc thiét bi khdc trong
phong thi nghiém.

1.2. CAC THIET Bl SU DUNG THi NGHIEM
= Variac 1 pha va 3 pha.
= VOM ( c6 logi chi thi kim va logi hi€n thi s&).
= Volt ké (loai AC va DC).
= Ampere ké (loai AC va DC).
=  Watt ké (1 pha va 3 pha).

= Coso.
= Dao déng ky (Oscilloscope)
= May vitinh.

» Cdclinh kién: R, L, C.

1.3. THOI GIAN
v Hudng dan ly thuyét: 225 phat.
v" Lam thi nghiém: 0 phat.

1.4. GIGI THIEU
1.4.1. VOLT KE (Voltmeten)
1.4.1.1. VOM

» Cdm cdc que do: que den tai COM va que dd tai V-Q (hinh 1.1).

> Chon dung chidc ndng do:
= Chon DCV: do Volt mét chiéu.
= Chon ACV: do Volt xoay chiéu.

» Chon dung tdm do (Range): Vé nguyén téc, tdm chi dudc chon sao cho viia
dl 18n hon daqi lugng cdn do. N&u chon tdm qud I16n thi sai s phép do. Néu
chon tdm bé hon dai lugng can do thi néu Iad VOM cé chi thi kim sé lam hu
héng khung quay, con VOM cé chi thi s6 thi cé béo hiéu overload (OL).

Phong thi nghiém mach dién Trang 3
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» Chon dung thang chia (Scale): Tuy theo tdm va chiic ndng do, ngudi ta chon
thang chia thich hdp dé€ doc s6 liéu. Céc thang chia do ép cing sé ghi ré
ching dugc dung cho tin hiéu AC hodc DC va & tdm bao nhiéu.

Hinh 1.1a: Analog VOM Hinh 1.1b: Digital VOM

> Gia ti doc trén Volt ké Ia tri hiéu dung (RMS Value)

> Do néng (ndi song song): VOM dung nhu Volt k& cé thé do néng, tic Ia do khi
mach dang cé dién. Va Volt k&€ mdc vao mach song song vdi tdi can do ap.
Vé mat ly thuyét mach, Volt ké dudc xem la tuong duong véi mét tré khéng Rv
c6 gid tri vé cung I6n (hé mach).

» Cuc tinh: D8i véi Volt k€ AC khdng cdn luu y cuc tinh que do nhung véi Volt k&
DC thi can luu y diéu ndy. Que dé luén dat vao cuc tinh + va que den dat vao
cuc tinh - cla dién ép DC cdn do.

1.4.1.2. VOLT KE CHUYEN DUNG
Céc Volt ké chuyén dung chi thi kim hay sé thudng cé hai chiic nding do AC va
DC. Viéc chon tdm, thang chia va cuc tinh que do khéng khdac gi VOM.
Luu y:
< Khéng dudc st dung VOLT AC dé€ do DC hay ngudc lqi.
< Khi st dung VOM dé€ do volt thi cdn than ki€m tra cdéc vi tri cdc switch
chon chiic ndng truéc khi do.

1.4.2. AMPERE KE (AMPERMETER)
1.4.2.1. AMPERE KE CHUYEN DUNG (hinh 1.2)
Pdc trung vé thiét bi do Ampere Id cdc Ampere k& chuyén dung. Théng thudng

c6 cdc loqi: AC Ampere; DC Ampere va AC - DC Ampere.

* Que dé cdm & A, que den cdm 3 COM. Luu y cé médt s6 Ampere do dong
qud 16n thi vi tri cdm clia que do ciing déi d€ thay déi trd Shunt.

= Chon ding chiic ndng: Do dong DC (Chon DCA) hay AC (Chon ACA). Néu
Ampere k& chi cé mét chiic ndng thi khéng cdn Iuu y diéu ndy.
Phong thi nghiém mach dién Trang 4
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= Chon ding tdm va thang chia: Chon nhu Volt ké.
» Gid tri doc la tri hiéu dung

Hinh 1.2a: DC Ampere Hinh 1.2b: AC Ampere

= Do ngudi - NGi ndi ti€p: Ampere ké chi cé thé do ngudi, tic Id chi dudc Idp
mach Ampere ké khi mach khéng c6 dién. Sau dé mudn doc gid tri trén Ampere ké
thi ta cdp dién cho mach (bat céng tdc). Khi muén ddi Ampere sang mét vi tri khac
thi ta ngdt dién trén mach, ddi ndi cho Ampere k&, rdi doc sé liéu méi... Nguyén tdc,
Ampere ké mdc vao mach ndi ti€p véi téi cadn do dong. Vé mat ly thuyét mach,
Ampere ké dudgc xem la tuong duong v8i mét iré khdng ra cé gid tri vé cung bé
(ngdn mach). Ampere k& dua vao mach cé thé xem tuong ducng véi mot day dan
vd lam ngdn mach hai ddu clGa né nén SV cdn luu y khi chuyén mach cho Ampere
ké.

= Cuc tinh: D&i v8i Ampere k& AC khéng cdn Iuu y cuc tinh que do nhung vdi
Ampere k& DC thi cdn luu y diéu ndy. Dong dién phdi di vao cuc duong (+) cla
Ampere ké DC théng qua que dd va dira 8 cuc @m (-) théng qua que den.

1.4.2.2. AMPERE KEP
= Ampere kep khéng cén céc thao tdc méc mach phic tap dua trén nguyén

ly cdm (ng ti Id Ampere kep, cé dang nhu hinh H.2.2, diing dé do dong AC va DC.

SU dung:

= Peak Hold: gil gia tri I6n nhdt ma Ampere kep doc dugc.

= Data Hold: git gid tri khi &n nat ndy trén man hinh.

= Cdc nut Peak va Data hold Ia cac phim ON/OFF.
Phong thi nghiém mach dién Trang 5
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* Func. Selet: chon chiic ndng do, khi do dong nén chon 20 A.
= Display: hi€n thi gié tri do.

_ j

Hinh 1.3a: Ampere kep Hinh 1.3b: Ampere kep

1.4.3. WATT KE (WATTMETER)
Watt k& Ia dung cu st dung rdt nhiéu (Hinh 1.4), khi thao tac trén né cdn luu y moét
s6 di€ém sau:

—k'----__\

Hinh 1.4a: Wait ké 1 pha Hinh 1.4b: Watt ké 1 pha va 3 pha

1.4.3.1. XAC PINH BUNG CUON AP VA CUON DONG

Xéc dinh hai ddu cuén dp, hai ddu cudén dong, cuc cung tén cla né va cdc
tdm do thich hgp. Tdm do chon theo nguyén tdc: Dong qua cuén dong phdi dém
bdo bé hon lg, clGa cudn dong va ép ddc vao cudn ép phdi ddm bdo bé hon Ugn,
cla cudn ap Watt ké.

1.4.3.2. NOI WATT KE PO CONG XUAT THEO NGUYEN TAC
Cudn dong ndi ti€p vai tdi, cudn &p song song véi tdi.
Khi néi cén luu y cdc diém sau:
e DPudng dém nét dién td dudng dong dién quy Goc.
e Cdc cuc cung tén phdi ding quy udc.
e Watt ké Ia thiét bi do ngudi, tic 1a thao tdc cho né khi khéng cé dién, va cdac
cudn day phdi dugc néi déng thdi.

1.4.3.3. POC TR| SO
Péi v8i Watt k&€ mét pha, ma cdc cudn ddy cé nhiéu gid tri lgn V& Ugn thi gid tri
cla céng sudt thuc xdc dinh ti gié tri cdng sudt doc theo cdng thic:

Phong thi nghiém mach dién Trang 6
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Pinye = (Paoe) *(Kw)

V@i k,, = (Uam*ls)/ Tri max cla thang chia.
1.4.4. BIEN AP TV NG;U (VARIAC)

SS dé nguyén li nhu trén hinh 1.5a va cdc coc ra ddy nhu trén hinh 1.5b. Ngé
vdo A-X dudc néi véi dién dp AC 220V va dién dp ra Idy trén hai coc a-x la dién ép
AC diéu chinh dugc. Chiéu xoay bié€n dp tu ngdu theo chiéu kim déng hé va chiéu
téng cla dién dap ra. Coc X nén ndi vao déy ngudi cla dp vdo. bién ap vdo bién ép
tu ngdu thudng 18y i dién ap day hay pha clia nguén ba pha.

e —
W
U out !n_'-

LY

il

Hinh 1.5a: Variac 1 pha Hinh 1.5b: Variac 1 pha

1.4.5. MAY PHAT SONG (FUNCTION GENERATOR)

Mdy phét séng ld mét nguén ép, nhu trén hinh 1.6, trong dé tin hiéu phat ra

thudng la tin hiéu diéu héa, xung vuéng hay xung tam gidc. Gid tri E dugc goi la DC
cua tin hiéu ra, va dugc chinh bdng nat chinh DC offset.

PN oM E T

RENE NN

Hinh 1.6: May phat séng

Chinh mdy phdat séng, ta cdn chinh hai thanh phén cla tin hiéu ngé ra: chinh
bién dé va chinh tan sé.
e Chinh bién dé: AMPLITUDE
LUU Y: chang ta chi doc dugc gid tri bién do ndy khi dua tin hiéu ngd ra mdy phat

séng vdao dao déng ky hodic doc tri hiéu dung cia né nhé mét Volt ké do tai ngd ra.
e Nat chinh dang séng:

Phong thi nghiém mach dién
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AR I VAV
N o I O

e Chinh tén sé: FREQUENCY
™ 100k 10k Tk 100 10 1

—> 2MHz —>200kHz —> 20kHz —> 2kHz —> 200Hz —> 20Hz — 2Hz

1.4.6. DAO PONG KY (OSCILLOSCOPE)
1.4.6.1. HINH DANG: Nhu trén hinh 1.7

Inten Focus Trig Hold X-Y %g
Power
o

4 Volt/div Volt/dlv Time/div

SR S &S GND% @ %

CHA

IC—| ® "iend

EXT

Probe (CHA) Probe (CHB)
Hinh 1.7: Dao déng ky GND ﬁ GND

> Khd&i quét doc: C6 hai khdi cho hai kénh. Céc nat chinh chinh:
< POS: Chinh vi tri doc.
VAR: Dung CAL tin hiéu vao.
< Volt/div: Gié tri mét 6 theo chiéu doc.
% Select Input: Chon ki€u ndi ngé vdo.
> Khéi quét ngang:
< POS: DGi tin hiéu theo chiéu ngang.
< VAR Sweep: Dung CAL quét ngang.
< Time/div: Gié tri mét 6 theo chiéu ngang.
> Khéi Trigger:
< Source: Nén chon Alt hay CH1 dé chon dudng tin hiéu trigger.
% Coupling: Nén chon Auto.
% Trigger level va Hold off: Giap trong viéc gil tin hiéu trén man hinh khéng bi
tréi theo chiéu ngang.
> Kh&i chon chiic néng: Chon ti VERT MODE.

7
0‘0

1.4.6.2. CAC CHUC NANG CGO BAN VA CACH CHiNH

1.4.6.2.1. BIEU DIEN TiN HIEU THEO TH3I GIAN

> bua tin hiéu vao kénh A (CH1) hay B (CH2). Luu y ngé tin hiéu va ngé mass. Tin
hiéu vao dao déng ky bat budc la tin hiéu dién dap.

> VERT MODE chon CH1 hay CH2 tuy theo tin hiéu dua vao kénh ndo. Khi quan sat
mét tin hiéu nén dua vao kénh A (CH1).

Phong thi nghiém mach dién Trang 8
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>
>

>
>

Kiém tra cac nat VAR 8 vi tri CAL.

Chon Select Input Iad GND dé chinh vach séng ndm ngang giGia man hinh bdng
nat POS. Sau dé trd lai vi tri AC hay DC tuy muc dich quan sét tin hiéu.

Chinh cdc nat Volt/div va time/div dé tin hiéu hién dd frén man hinh.

Gid tri bién dé va tan s6 tin hiéu dude doc tir & man hinh va cdc gid tri cla céc
nat Volt/div va Time/div (Hinh 1.8)

@ 1chuky _
o
100 ; T .
] e s i i i . CHA: bin 40 = 4v
A N\ 2 0] S s e '"'"‘“'""'/(2v/div:CHA)
S X _
< / \ CHB: bién d = 2v
/ -3 N (1v/div:CHB)
f \NPARE N
10} s domadenadcncka i cadus=)scal et s % 1(0)---"---- F=~F-~f--F-~F-=p==p=-=
0
le-1chu ky = 40ms (5m/div x8div)-=! At
Hinh 1.8: Hién thj tin hiéu trén Hinh 1.9: Hién thj 2 tin hiéu déng thdi
dao déng ky trén dao déng ky

1.4.6.2.2. BIEU DIEN HAI TiN HIEU DONG THGI

>

>
>
>

A\

Pua hai tin hiéu vao hai kénh A va B. Hai tin hiéu phdi cé cung di€m mass.

Vert Mode chinh Dual hay CHOP.

Ki€m tra cdc nat VAR 3 vi tri CAL.

V&i méi kénh, chon Select Input Id GND d€ chinh vach sdng ndm ngay gilia man
hinh béng nat POS. Sau dé trd lai vi tri AC hay DC tuy muc dich quan sat tin hiéu.
Chinh Time/div cho phu hgp véi tdn sé tin hiéu. Chinh céc nat Volt/div tuong lng
véi tin hiéu tiing kénh sao cho dé quan sat ¢d hai tin hiéu trén man hinh.

Bién dé cla méi tin hiéu xdc dinh dua vao gié tri Volt/div cGa kénh tuong (ng
(Hinh 1.9).

1.4.6.2.3. PO GOC LECH PHA CUA HAI TiN HIEU

Pua hai tin hiéu vao hai kénh va hién thi nhu hinh 1.9. Géc Iéch pha dudc xdc

dinh theo:

t . N e ia
Q= AT630° V@i T - chu ky cla hai tin hiéu.

1.4.6.2.4. BIEU DIEN MOT TiN HIEU THEO TiN HIEU KHAC

>

>
>
>

Pua hai tin hiéu vao hai kénh A va B. Hai tin hiéu phdi cé cung di€m mass.

Chinh d€ quan sat dudc tiing tin hiéu frén man hinh.

Chuyén Vert Mode sang X-Y. (Cé khi chlic nding ndy ndm & nat Time/Div).

Chon Select Input cla cé hai kénh Id GND dé chinh diém sang nédm ngay trung
tam man hinh bdng nat POS cta kénh B va nat POS ngang. Sau dé trd lai vi tri AC
hay DC tuy muc dich quan sét tin hiéu (Hinh 1.10).

Phong thi nghiém mach dién Trang 9
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: 3 =

100 + 3
/90 Sl TET B PR T Frmpontaadaad. E
2 N (4 g

\ s | El

10 h N o =

0 11" +--F- ==1--1
]:
Volt/div(CHA)(CHX)

Hinh 1.10: Hién thi mét tin hiéu theo tin hiéu khdc trén dao déng ky
> D thi trén man hinh ¢é hai truc don vi déu la Volt va doc nhu sau:

e O doc doc theo Volt/Div cia kénh B (truc Y).
e O ngang doc theo Volt/Div cGa kénh A (truc X).

Phong thi nghiém mach dién Trang 10
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BAI 2
KHAO SAT C/ SO PAC TRUNG
CUA MACH D! CHIEU MOT PHA

2.1. MUC PICH
Khdo sat céc thdng sé ddc trung cla mét mach dién trong truéng tédc ddng la
ngudn xoay chiéu hinh sin.

2.2. CAC THIET Bl SU DUNG THi NGHIEM
= Bdng thi nghiém.
= Ngudn xoay chiéu 220V.
= Variac 1 pha.
= DAy néi.
= VOM (hay Volt AC)
= Ampere AC.
= Watlt ké.
= Coso.
= Dao déng ky (Oscilloscope)
= May vitinh.
= Cdclinhkién:R, L, C.

2.3. THGI GIAN
v Hudng dan ly thuyé&t va mé phdng trén mdy tinh: 45 phut.
v Lam thi nghiém: 180 phat.

2.4. TOM TAT LY THUYET
Trong ché& dé xéc lap diéu hda, mdi nhdnh dudc ddc trung bdi mét cap sé (Z,¢).
U=2zIi Véio=q, - ¢
Géc ¢ c6 thé xdc dinh qua gidn dé vectd clia mach hay céng sudt; P = UICosg.

2.5. PHAN THi NGHIEM

SV thuc hién thi nghiém trén mé hinh vét ly, dé€ xdc dinh céc théng sé dién dap,
dong dién, céng sudt S, céng suéit P, cdng sudt Q, géc ¢, va xem cdc dang séng
dién dap, dong dién trén dao dong ky cho tiing mach sau:

2.5.1. MACH THUAN TRS
a) SV mdc mach nhu hinh 2.1.

Phong thi nghiém mach dién Trang 11
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CB
L1 e—
*
a A
o [ *; w }
220V

24V R1

N e ® m
—/

VARIAC X N
Hinh 1.1: Mach thuén tré
b) Chinh variac vé 0V.
c) béng CB cdép dién cho mach.
d) Chinh tu tir d€ ngé ra variac la 24V.
e) Ghi cdc gid tri véo bdng 2.1.
Bdng 2.1.
R (Q) Z(Q) U() 1 (A) P(W)
10Q

f) TU cdc gid tri 3 bdng 2.1. Tinh céc gid tri cla nhiing théng s sau:

S (VA) Q (Var) cosQ ¢ (dd)

g) Dung dao déng ky do & diém A va N, t& dé vé dang séng dién dp trén dién trd R
va ghi lai gid tri dién dp bién dd, chu ky. Tinh hiéu dung Vgys vé téan s f.

A
u

\

Vm = Vrms =
T

Phong thi nghiém mach dién Trang 12
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h) Ghi cdc théng sé 8 dang cuc cla sé phic.

Z(Q) Y (Q) umw I (A) S (VA

i) Vé gidn dé vecto

) Nhén xét

Phong thi nghiém mach dién Trang 13
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2.5.2. MACH CO TiNH CAM
a) Sinh vién méc mach nhu hinh 2.1

CB
L1 e—
‘ |*
a N A
® W
220V
24V
L1
N o . ()
VARIAC X u N
Hinh 2.1: Mach cé tinh cdm
b) Chinh variac vé 0V.
c) béng CB cdép dién cho mach.
d) Chinh tU tif A€ ngé ra variac la 24V.
e) Ghi cdc gid tri véo bdng 2.1.
f) Do dién ndi R, clia cudn day L.
Bdng 2.1
R, (Q) L (mH) Z(Q) un) 1 (A) P (W)
10
f) TU cdc gid tri 3 bdng 2.1, tinh céc gid tri clia nhiing théng sé sau:
Y (Q) S (VA) Q (Var) cosQ ¢ (do)

g) Dung dao ddng ky do & di€m A va N, tif dé vé dang séng dién dp trén L va ghi lai
gid tri dién ap bién dd, chu ky. Tinh hiéu dung Vgus va 1an s6 f.

A
u

Phong thi nghiém mach dién Trang 14
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Vi = Viems =

T= =

h) Vé gidn dé vecto

>
i) Ghicéc thdéng s6 & dang cuc cla sé phic.
Z(Q) Y (Q) u() I (A) S (VA)

) Nhén xét
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2.5.3. MACH THUAN DUNG
a) Sinh vién méc mach nhu hinh 2.3.

CB
L1 e—
*
a A
o ' w
220V
24V 4L
- C1
N e o /A\
VARIAC X _/ N
Hinh 2.3: Mach thudn dung

b) Chinh variac vé 0V.
c) béng CB cdép dién cho mach.
d) Chinh tu tir d€ ngé ra variac la 24V.
e) Ghicdc gid tri vao bdng 2.3.

Bdng 2.3.

C (uF) Z(Q) U() 1 (A) P(W)

10
f) TU céc gid tri 8 bdng 2.3, tinh céc gid tri cla nhiing théng sé sau:

S (VA) Q (Varn) CcosQ ¢ (dd)

g) Dung dao dong ky do & di€m A va N, ti dé vé dang séng dién dp trén C va ghi
lqi gid tri dién ap bién do, chu ky.

A
u

\
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Vi = Viems =

T= =

h) Vé gidn dé vecto

>
i) Ghicéc thdéng s6 & dang cuc cla sé phic.
Z(Q) Y (@) VEL")) I (A) S (VA)

) Nhén xét
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2.5.4. MACHR - L - C MAC NOI TIEP
a) Sinh vién méc mach nhu hinh 2.4.

cB
L1 e—
a * A R2 L2
o X w [ }—rrr
220V 1l

N e ® KA\
—/

VARIAC X N

Hinh 2.4: Mach R-L-C néi tiép

b) Chinh variac vé 0V.
c) béng CB cdp dién cho mach.
d) Chinh tU tif A€ ngé ra variac la 24V.
e) Ghi cdc gid tri véo bdng 2.4.
Bdng 2.4

R (Q) L (mH) C(uF) Z(Q) U (V) I (A) P(W)

50 10 8

f) T’ cdc gid tri 8 bdng 2.4, tinh céc gid tri clia nhiing théng sé sau:

S (VA) Q (Var) cosQ ¢ (dd)

g) Dung dao ddng ky do & di€m A va N, ti d6 vé dang séng dién dp trén R-L-C va
ghi lai gida tri dién ap bién do, chu ky.

A
u

\
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Vi = Viems =

T= =

h) Vé gidn dé vecto

>
i) Ghicéc thdéng s6 & dang cuc cla sé phic.
Z(Q) Y (@) VEL")) I (A) S (VA)

) Nhén xét
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2.5.5. MACH R - L - C MAC SONG SONG
a) Sinh vién méc mach nhu hinh 2.5.

A
. 4
R2
— C2
®
N e L2
VARIAC XI
O\
@ A o
-/
Hinh 2.5: Mach R-L-C mdc song song
b) Chinh variac vé 0V.
c) béng CB cdp dién cho mach.
d) Chinh tU tif A€ ngé ra variac la 24V.
e) Ghicdc gid tri vao bdng 2.5.
Bdng 2.5.
R (Q) L (mH) C(uF) Z(Q) U () 1 (A) P(W)
50 10 8
f) T’ cdc gid tri 3 bdng 2.5, tinh céc gid tri clia nhiing théng sé sau:
S (VA) Q (Var) cosQ ¢ (dd)

9) Dung dao déng ky do & di€m A va N, ti d6 vé dang séng dién dp trén R-L-C va
ghi lai gid tri dién ap bién dd, chu ky.

A
u

Y

Phong thi nghiém mach dién
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Vi = Viems =

T= =

h) Vé gidn dé vecto

i) Ghi céc théng s6 3 dang cuc cla sé phic.

Z(Q) Y (Q) um I (A) S (VA

j) Nhén xét
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BAI 3

KHAO S/ >H BA PHA

3.1. MyC biCH

Khdo sat hé théng ngudn 3 pha cén b&ng thong qua dudng dday ba pha 4 day
c6 tng 3 hodic khong cé téng tréd dé cung cdp cho tdi 3 pha can bdng hay khéng
can béng mdc Y hay mdc A . Ti€n hanh do dién ép, dong dién, céng sudt va hé sé
céng sudt trén mach ba pha.

Khdo sat trudng déy trung tinh bi ddt. Ti€n hanh do dién ap, dong dién trén cdc
pha cta hé théng ba pha.

3.2. CAC THIET Bl SU DUNG THi NGHIEM
= Bdng thi nghiém.
= Ngudn xoay chiéu 3 pha.

= DAy néi.

= VOM (hay Volt AC)
= Ampere AC.

=  Watt ké.

= Coso.

= May vitinh.

= Cdclinhkién:R, L, C.

3.3. THOI GIAN
% Huéng dan ly thuyét v mé phdng trén mdy tinh: 45 phat.
% Lam thi nghiém: 180 phat.

3.4. TOM TAT LY THUYET
Mach ba pha lId mét hé théng gém ba sic dién dong, ba tdi va céc dday néi
chang. Cé hai cdch mdc Iad mdc sao va tam gidc. Trong tiing trudng hgp, cén luu y
dén cdc cdng thic dé€ xdc dinh céc théng sé dp, dong cla pha va ddy.
> Hé théng 3 pha 4 day Y - Y déi xiing:
[a = % |;3 = % |;: = M
SN Z Zc’
> Hé théng 3 pha 4 déy Y - tam gidc déi xiing
U.AB = U:AN_ U.BN; U;sc = U;BN_ Ué:N! U;)A = U.CN_ U;AN

Use - _Usc - _ Uca
’ |bc = o Icu =

Zao Zoe Zeo

INn=latkt+Ic,

lao =

la = lab— lca s It = loc— lab » lc = lea— loe
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Céng suéit bi€u ki€n: § = Pa + Ps + Pc + j(Qa + Qs + Qc)
Hé s6 cong sudit: cos = %

3.5. PHAN THi NGHIEM

SV thuc hién thi nghiém trén mé hinh vat ly, dé€ xdc dinh cdc thong sé dién ap,
dong dién, céng sudt S, cdng sudt P, va hé sé cong sudt cosg, va xem cdc dang
séng dién dp, dong dién trén dao ddng ky cho tiing mach sau (dudng day cé téng
tr8 v6i Zpay = 5Q).

3.5.1. HE THONG Y - Y CAN BANG (Zoay = 5Q)
a) SV mdc mach nhu hinh 3.1.

m‘“ CB Zaay e z,
€ S T e, S
: ®

|
Uz I Zd“ ZZ
n ¢ |8+ \rlf\ i ay.' {— }—¢N
y
l
Sy o Z |

Lyay

1

| — )

Hinh 3.1: Hé théng Y - Y cén bdng

b) Péng CB cdp ngudn dién ép 3 pha: u; = 50 sin(at + 0%, u; = 50 sin(ot -120%, u; = 50
sin(ot -240°% v&i tdn s6 f = 50Hz cho mach.

c) Mdc Watt ké dé€ do cong sudit P, va P; cho hai pha con lai tuong tu nhu trudng
hgp do céng sudt P; & hinh 3.1.

¢) Ghi va tinh cdc gid tri vdo bdng 3.1.

Bdng 3.1 (Théng sé ndo khéng c6 dang sé phlc, thi b tréng 6 ghi dang phic).

Théng sé Tri hiéu dung | $6 phiic dang dai s6 $6 phiic dang cuc

Z, (Q) 100 + jO

Z; (Q) 100 + jO

Z; (Q) 100 + jO

Upna (V)

Upay (V)

I (A)

12 (A)

I3 (A)

In (A)

P, (W)

P, (W)
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P; (W)

P (W)

Q; (Var)

Q, (Var)

Qs (Var)

Q (Var)

S (VA)

Coso

dey 5+ 10

e) Vé gidn dé vecta dién dp, dong dién va céng sudt

A

Phong thi nghiém mach dién Trang 24
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f) Nhan xét

3.5.2. HE THONG Y - A CAN BANG (Zpiy = 5Q)
a) Sinh vién méc mach nhu hinh 3.2.

mu1 CB Zdﬁy * Z1
(=

y

y
mUz ) dey

ne 0 + \"I\  —
y
y I

) N N
O/

Hinh 3.2: Hé théng Y - A cén bdng

b) Péng CB cdp ngudn dién ép 3 pha: u; = 50 sin(wt + 0%, u; = 50 sin(wt -120%, u, = 50
sin(ot -240°% v&i tdn s6 f = 50Hz cho mach.

¢) Né&u cé 1 Watt k€, thi do P, xong rdi do P,. Cong sudt téng: P = P, + P,.

d) Ghi va tinh cdc gid tri vdo bdng 3.2.

Bdng 3.2 (Théng s6 ndo khéng c6 dang sé phlc, thi b tréng 6 ghi dang phic).

Thdng sé Tri hiéu dung | S6 phiic dang dai s6 $6 phiic dang cuc
Z, (Q) 100 +jO

Z; (Q) 100 +jO

Z; (Q) 100 +jO

Upha (V)

Upay (V)

I (A)

I2 (A)

I3 (A)

Phong thi nghiém mach dién Trang 25



KHOA PIEN PH CONG NGHIEP TP. HCM

lpna (A)

Pi (W)

P, (W)

P (W)

Q; (Var)

Q, (Var)

Q (Var)

S (VA)

Coso

dey

e) Vé gidn dé vectd dién dp, dong dién va cong sudt

A
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f) Nhan xét

3.5.3. HE THONG Y - Y KHONG CAN BANG (Zpiy = 5Q)
a) Sinh vién mdc mach nhu hinh 3.3.

/\Lh CB * Z1
(& T
u; :: Z,
ne—( O+ ™ 14N
h
Sy o

Hinh 3.3: Hé théng Y - Y khéng cdn bdng

b) Péng CB cdp ngudn dién ép 3 pha: u; = 50 sin(at + 0%, u; = 50 sin(ot -120%, u; = 50
sin(ot -240°% v&i tdn s6 f = 50Hz cho mach.
c) Mdc Watt k&€ dé€ do cong sudit P, va P; cho hai pha con lai tuong tu nhu trudng
hgp do céng sudt P; & hinh 3.3.
d) Ghi va tinh cdc gid tri vdo bdng 3.3.
Bdng 3.3 (Théng s6 ndo khéng cé dang sé phlc, thi bd tréng é ghi dang phuc).

Théng sé Tri hiéu dung | $6 phiic dang dai sé $6 phiic dang cuc
Z, (Q) 100+j0

Z; (Q) 50+j10

Z; (Q) -j10

Upha (V)

Upbsy (V)

I (A)

I2 (A)
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I3 (A)

In (A)

Pi (W)

P2 (W)

P; (W)

P (W)

Q; (Var)

Q, (Var)

Q; (Var)

Q (Var)

S (VA)

Coso

dey

e) Vé gidn dé vecta dién ap, dong dién va céng sudt

A

\

\

Phong thi nghiém mach dién Trang 28




KHOA PIEN PH CONG NGHIEP TP. HCM

f) Khi day trung tinh bi diit (b4 dday trung tinh Iy=0). Ghi céc gid tri véo bdng 3.3a.
Bdng 3.3a (Théng sé ndo khéng cé dang s phic, thi bé tréng 6 ghi dang phic).

Théng sé Tri hiéu dung | $6 phiic dang dai sé $6 phiic dang cuc
Z,(Q) 100+j0

Z, (Q) 50+j10

Z; (Q) -j10

Upha (V)

Upay (V)

I (A)

I2 (A)

I3 (A)

g) Vé gidn dé vectd dién ap, dong dién

h) Nhén xét
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3.5.4. HE THONG Y - A KHONG CAN BANG (Zoiy = 5Q)
a) Sinh vién mdc mach nhu hinh 3.4.

) M Q“ -
@ H — w) I—!:I—o—
y
Uz I Lya Z,
Us Q Zyay y
T A il

Hinh 3.4: Hé théng Y - A khéng cdn bdng

b) Péng CB cdp ngudn dién dp 3 pha: u; = 50 sin(ot + 0%, u; = 50 sin(wt -120%, u;, = 50
sin(wt -240% véi tan s6 f = 50Hz cho mach.

¢) Né&u cé 1 Watt k€, thi do P, xong rdi do P,. Cong sudt téng: P = P, + P,.

d) Ghi va tinh céc gid tri véo bdng 3.4.

Bdng 3.4. (Théng s6 ndo khéng cé dang sé phic, thi bd tréng 6 ghi dang phic).

Théng sé Tri hiéu dung | $6 phiic dang dai sé $6 phiic dang cuc

Z,(Q) 100 +j0

Z; (Q) 50 +j10

Z; (Q) -j10

Upna (V)

Upay (V)

I (A)

I, (A)

I3 (A)

lpha (A)

Pi (W)

P, (W)

P (W)

Q; (Var)

Q, (Var)

Q (Var)

S (VA)

Coso

dey

e) Vé gidn dé vecta dién dp, dong dién va céng sudt

Phong thi nghiém mach dién Trang 30




KHOA PIEN PH CONG NGHIEP TP. HCM

Y

\

\
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h) Nhan xét
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BAI 4
MANG HAI CU/ |H KHONG NGUON

SG dung mét trong cdc phuong phdp dé hoc dé€ tim hi€u cach xdc dinh cdéc
thanh phén cla ma tréin ddc trung cho mang hai clia, khdo sat céc tinh chét cla
mang hai clia va lng dung ly thuyé&t mang hai cla vao viéc phén tich mach.

4.2. CAC THIET Bl SU DUNG THi NGHIEM
= Bdng thi nghiém.
= Nguén xoay chiéu 220V.
= Nguén AC 24V-5A.
= DAy néi.
= VOM (hay Volt AC)
= Ampere AC.
= Mady vitinh.
= Cdclinhkién:R, L, C.

4.3. THOI GIAN
v Huéng dan Iy thuyét v mé phdng trén mdy tinh: 45 phat.
v" Lam thi nghiém: 180 phut.

4.4. TON TAT LY THUYET
Ta da biét hé phuong trinh dang A cia mang hai clia tuyén tinh khéng nguén
c6 dang:

UI = AnUz‘l‘ A12|'2

h = A21Ua+ A2zl2

Véi chiéu déng dién I, chon cung chiéu dién ép U,

o] phan thi nghiém ndy,chang ta sé ti&€n hanh phuong phdp xdc dinh céc hé sé
Ak théng qua cdc trang thdi ddc biét ciia mang hai clia dé Ia ngdn mach va hd
mach mét trong hai clia (xem thém li thuyé&t vé mang hai cta).

Pé thi vecto déng &p cla mach sé cho ta xdc dinh dugc géc pha cla céc dai
lugng vectao trén mach.

e Nguyén li tuong hé: Dong dién phat sinh tai mét nhénh dudi kich thich ciia mét
nguén dp duy nhdt ddt tai nhdnh thi hai sé bdng dong phdt sinh tai nhanh thi
hai khi dat tai nhanh thi nhét ciing nguén ap dé(va la nguén duy nhét).

e D&i v8i mang hai clia, d€ ki€m tra nguyén li tuong hd, ta cé thé ti€n hanh béing
mot trong hai thi nghiém.6 dday ta cho nguén dp vao mét clia va cho ngdn
mach cla con 1gi.Gid tri cdc dong dién qua cla bi ngdn mach cho ta kiém
chiling tinh dang ddn cGa nguyén li tucng hé.

Phong thi nghiém mach dién Trang 33



KHOA PIEN PH CONG NGHIEP TP. HCM

e D3i véi cdc dang ma trdn khéc, vi du nhu ma trén Z:
Ui = Zult+ Zizk

Uz = Za1ht+ Za2l
V&i chiéu dong dién I, chon ngudc chiéu ép U..
Chang ta ciing cé thé khdo sat céc théng sé ddc trung cho mang hai cla
nhung vé&i nhiing céng thiic khac.

4.5. PHAN THi NGHIEM

Sinh vién thuc hién thi nghiém trén mé hinh vét ly, d€ xdc dinh cdc théng s6
Idm viéc cla mang hai clia va xéc dinh cdc thanh phdn cla ma trdn ddc trung cho
mang hai cta.

4.5.1. MACH 1
a) Sinh viéen mac mach mang hai clia hinh T nhu hinh 4.1.
1 R1 R3
— 1
| I
2
YAV p— R2
2!
@
1l
Hinh 4.1

b) béng CB ban thi nghiém.
¢) Cho hé mach 2 -2’, chon thang do DC, do cdc gid tri dién dp, ghi vdo bang 4.1a.

Bdang 4.1q.

U, U, Ur: Ug: Urs

d) Cho ngdn mach ciia ra 2- 2°, do gid tri cdc dong dién, ghi vao bang 4.1b.
Bdng 4.1b.

I I I3

e) Xdc dinh ma trén dang A. Tu dé tinh cdc ma trdn dang Z, Y, H, G, B, ghi cdc théng
s6 vao bdng 4.1c.
Bdng 4.1c

/4 Y H G A B
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f) Nhan xét

4.5.2. MACH 2
a) Sinh viéen mdc mach nhu hinh 4.2.

R1 R3
1 —
| ¢ I 1 d
2
+
—
u\my
2.
® °
1.
Hinh 4.2

b) béng CB ban thi nghiém.
¢) Cho hd mach 2 -2, chon thang do AC, do cdc gid tri dién ap, ghi véo bdng 4.2a.
Bdng 4.2a.

U, U, Uk Uc Urs

d) Cho ngdn mach ciia ra 2- 2, do gid tri cdc dong dién, ghi vao bdng 4.2b.
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Bdng 4.2b.

I Ic I3

e) Xdc dinh géc pha tuong déi clia céc dnh phic: U,,l;,1. clia mang hai cla.

f) Xdc dinh ma trdn dang A. Tu dé tinh cac ma trdn dang Z, Y, H, G, B, ghi cac théng
s6 vdao bdng 4.2c.
Bdng 4.2¢c

Z Y H G A B

g) Vé gidn dé vects dong va dp .

h) Nhéan xét.
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4.5.3. MACH 3
a) Sinh viéen mdc mach nhu hinh 4.3.

R1 R3
1 2

— +—t—1

| |
N
o

L o o
1" 2
Hinh 4.3

b) béng CB ban thi nghiém.
¢) N&iclia véo 1- 1’ véingudn AC 24V, cho hd mach ngé ra 2 -2'.
d) N&icla ra2 -2’ véi nguén AC 24V, cho héd mach ctiara 1- 1’
e) Do cdc gid tri dién dp va dong dién, ghi véo bdng 4.3a.
Bdng 4.3a.

UI U2 UR'I UC UR3 II |2 IC
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f) Xdc dinh géc pha tuong déi cla céc énh phic: Us,li,l. cGa mang hai céia néu
cho géc pha U, 1a 0°.

g) Xdc dinh ma trén dang Z. T4 dé tinh cac ma trdn dang Y, H, G, A, B, ghi cdc théng
s6 vdo bdng 4.3b
Bdng 4.3b.

Z Y H G A B

h) Vé gidn dé vectd dong va ép.

i) Nhan xét.
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BAI 5
MACH CO NGR-L -C

5.1. MYC PICH

Muc dich bai thi nghiém vé mach cong hudng R - L - C Ia gilp cho sinh vién hiéu
dugc mét sé déc tinh 8 mach céng hudng R-L-C, cdch xdc dinh tan sé céng hudng
cla nhdnh, bdng théng cia mach céng hudng va khdo sat cdc dang tin hiéutrong
mach khi hién tuong céng hudng xdy ra.

5.2. CAC THIET B| SU DUNG THi NGHIEM
= Bdng thi nghiém.
= Ngudn xoay chiéu 220V.
= May phdat séng.
= Dao déng ky.

= DAy néi.
= VOM (hay Volt AC).
= May vitinh.

= Cdclinhkién:R, L, C.

5.3. THGI GIAN
e Hudng dan ly thuyét va mé phdng trén mdy tinh: 45 phit.
e Lam thi nghiém: 180 phat.

5.4. TOM TAT LY THUYET

& mét mach RLC néi ti€p, tri hiéu dung cdc dién ép trén cdc phén 1 khdng 3
gén cdng hudng sé rdt I6n so v&i dién dp véo cla mgch.a mét mach RLC song song
thi dong dién qua mdc Iuéi LC 3 gdn cdng hudng sé rdt 16n so véi dong dién cdp
cho nhdanh.

Tai tan s& céng hudng, bién dé tin hiéu ngd ra sé la cuc dai.Va khodng an s6,
mé & dé bién dé ham truyén dat dp 16n hon 1/4/2 bién dé cuc dai, dugdc goi la
bdng thong cla mach cdng hudng (ki hiéu Ia BW). Hé s6 phdm chdt Q clia mach
cdng hudng cé thé€ tinh bding céng thic:

Q= f,/BW; V@i f - t&n s6 cdng hudng.

Po Iéch pha hai tin hiéu bdng dao déng ky

Gid sU hai tin hiéu dua vao dao déng ky ngd x va y cé biéu thic:
X= asin(wf)
Y = bsin(ot+¢).

Dao ddng ky sé bi€u dién trén man hinh tin hiéu y dudc quét theo tin hiéu x nhu
hinh vé.

Pé xdc dinh géc pha ¢ bdng dao déng ky, ngudi ta c¢é hai cdch don gidn sau:
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% Cdch I:(dung dé thi lissajou)

Ta c6 thé thdy rdng, taqi t=0 thi x= 0 va y=Y,

Suy ra: bsin(g)= Yo = sin(p)= Y,/b.

3 day b Ia gid tri cuc dai ca tin hiéu y, cé th€ xdc dinh trén man hinh va Y,
cung tuong tu. Nhu vay goéc léch pha sé dugc tim tu :

Sin(g) = Yo/b.

Phuong phdp ndy ré rang don gidn, nhung thuc ra né chi hitu hiéu cho cdac gia
tri géc pha ¢ nhd. Khi dé sin(g) thay déi nhanh theo ¢ ( ¢ nhé hon hay bding 45%.Con
cdéc gié ti ¢ gén bdng 90° thi tri sin(p) thay déi rdt cham, va dé chinh xdc sé gidm.

Cdach 2: (dung dao déng ky so pha)

RS rang ching ta cé thé cho cung lac hai tin hiéu vao dao ddng ky (chon MODE
cla tdng quét doc la DUAL hay CHOP) va so pha dua vdo cdc théng sé doc dugc
trén man hinh. Cach ndy cén cho ta thdy dugc su nhanh hodic chdm pha cua hai tin
hiéu (xem Igi phdn ¢) cla bdi thi nghiém s6 1, céng thic va hinh 5.1.

AY

Yo
7
‘ -
2R 2b
] \/
-t 2a | ot
Hinh 5.1.
5.5. PHAN THi NGHIEM
5.5..1. MACH R-L-C NOI TIEP
a) Sinh vién méc mach nhu hinh 5.1a.
MAY A R L c
PHATSONG | &— Y Y Y | —o
@
Fre I_l
®
Amp ® &
B

Hinh 5.1a: Mach R-L-C néi tiép
b) Déng CB dé cdp dién cho ban thi nghiém.
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¢) Cho tén sé ca mdy phat séng thay déi tir 100Hz dén 5kHz va gilt cho bién dé V,
luén luén béng 2V .

d) Po gid tri hiéu dung V, véo bdng 5.1a.

Bdng 5.1a

f(Hz) 100 500 1000 2000 3000 3500 | 4000 | 4500 5000

V2 (V)

e) Vé dang séng Vo theo tan s8: Vo = f(f).

A

f) Xéc dinh tdn s6 céng hudng clia mach f, bding cdch so pha hai tin hiéu vao va ra
bdng dao ddng ky. Khi cho tén sé clia mdy phat séng thay déi ttr 100Hz dén 5kHz
va gilf cho bién dé V, luén luén bdng 2V (Hinh 5.1b)

Bdng 5.1b
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f(Hz) 100 5000
fo(Hz)
MAY A R L ¢
PHAT SONG l
@
Fre I—l v, [] Rs
O]
Amp ® ——
B

Hinh 5.1b: Mach céng hudngR-L-C néi tiép

g) Xdc dinh bdng théng céng hudng béding céch do f; va f,. TU dé xdc dinh:
BW = f2 - f]

Véi f; va f, 1a cdc tan s6 ma & dé dién dp trén Rs bdng

h) Xdc dinh hé sé phdm chét Q.

V2

gid tri tai cdng hudng.

i) Do dién ap trén tu khi tan s6 f thay d8i tu %" dén 3f, va vé dé thi Uc = f(f).

5.5.2. MACH R-L-C SONG SONG
a) Sinh vién Idp mach nhu hinh 5.2a.

O]
Fre

O]
Amp

PHAT SONG

MAY AI | M

|« °7

O

R.

Hinh 6.2a: Mach R-L-C song song

b) DPéng dién cdp dién cho ban thi nghiém
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¢) Cho tan sé cGia mdy phét séng thay ddi tir 100Hz dén 5kHz va gili cho bién dé V,
luén luén béng 2V .

d) Po gid tri hiéu dung V, véo bdng 5.2a.

Bdng 5.2a

f(Hz) 100 500 1000 2000 3000 3500 | 4000 | 4500 5000

V2 (V)

e) Vé dang séng Vo theo tan s6: Vo = f(f).

A

f) Xéc dinh tén s6 céng hudng cla mach f, bdng céch so pha hai tin hiéu vdo va ra
bdng dao ddng ky. Khi cho tdn sé clia mdy phat séng thay déi tir 100Hz dén 5kHz
va gilf cho bién dé V; luén luén béng 2V (Hinh 5.2b).

Bdng 5.2b
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f(Hz2) 100 5000

fo(Hz)

Rs
MAY AI I I
PHAT SONG
® . L
e | O)
A© _] Re
mp B
A

Hinh 5.2b: Mach céng hudng R-L-C song song

g) Xdc dinh bdng théng cong hudng bdng céch do f; va f,. T dé xdc dinh:
BW =f, - f,

h) Dung dao déng ky, dua ngd ra mdy phdat séng V1 vdo truc x, ngé ra V2 cua
mach vdo truc y, d€ do dé lIéch pha clia V1 va V2 tai cdc diém nlia cdng sudt. So
sénh v@i gid tri ly thuyét.

3. NHAN XET

‘Bius

1iém mach dién Trang 45



KHOA PIEN PH CONG NGHIEP TP. HCM

QUA TRINH.C CH TUYEN TiNH

6.1. MYC DPICH

Qua bdi thi nghiém ndy gitp cho sinh vién hi€u dudc mét sé ddc tinh qua dé &
mach tuyén tinh, gém cdc mach R - C, mach R -L vda mach R-L - C. Théng qua cdc
ddc tinh nay, sinh vién cé thé ki€m nghiém dudc cdc phuong phdp phan tich mach
qud doé da hoc & phdn ly thuyét va hiéu thém dudc mét s6 qud trinh vat ly xdy ra
trong phdan ti mach thuc té.

6.1. CAC THIET B| SU DUNG THi NGHIEM
= Bdng thi nghiém.
= Ngudn xoay chiéu 220V.
= Mdy phdat séng.
= Dao déng ky.
= DAy néi.
= VOM (hay Volt AC).
= May vitinh.
= Cdclinhkién:R, L, C.

6.3. THGI GIAN
» Huéng dan ly thuyét v mé phdng trén mdy tinh: 45 phat.
* Lam thi nghiém: 180 phat.

6.4. TOM TAT LY THUYET

Quad trinh qué do Ia qud trinh xudt hién khi mach chuyén ti mét ché dé xdc lap
ndy sang ché& dé xdc Iap khdc (xem thém li thyét vé qud trinh qud dé cla gido trinh
mach dién II). Thdng thudng thdi gian qué dé rét ngdn nén dé quan sat ngudi ta sd
dung nguén kich thich chu ky cé bién dé bién thién dét ngdt (déng mé theo chu ky).

6.5. PHAN THi NGHIEM

Tin hiéu cla mdy phat séng la tin MAY
hiéu xung vuéng cé tan sé 50Hz va bién PHAT SONG
do 5v. ®

Vé lai dang séng nay. Fre _|_|_

®
Amp

Phong thi nghiém mach dién Trang 46



PH CONG NGHIEP TP. HCM

KHOA PIEN
A
6.5.1. MACHR-C
a) Sinh vién méc mach nhu hinh vé 6.1.
- inf Iu "o-c.lsT grtr*‘Ha in‘r
e e e 449 5 @)
1= '%ha’l_i
et llac Voltidn Wollidiv Timaidsy
|3 @'l'@f:;l‘ Q
¢ oni"9le
MAY
PHAT SONG
®
eI
®
Amp
B
Hinh 6.1: Mach R - C.

b) béng dién ban thi nghiém.
¢) Sinh vién thuc hién thi nghiém véi cdc théng s6 cho & bdng 6.1

Bdng 6.1.
VR (KQ) 2 10 10
C (uR) 10 10 100

d) Quan sat bdng dao déng ky va vé lai dang dién ép trén tu Uc(h) khi dua dao
doéng ky véo hai ddu cia tu C ng véi 3 trudng hop trén

Trang 47
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\

\

\
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e) Quan sat bding dao dong ky va vé lai dang dong dién qua mach i(t) khi dua dao

doéng ky vao hai ddu cla dién tré R, (théng qua dién &p trén Ro) Gng vdi 3 trudng
hop trén.

A

\/

\/

\/
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f) Xéc dinh hdng s6 thdi gian clia mach theo dé thi, so sanh véi gié tri tinh theo Iy
thuyét.
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6.5.2. MACH R-L
a) Sinh vién méc mach nhu hinh vé 6.2.
§ F-‘E-‘tsdsg;MHa: LYTS]

| Powar F°’|

— Ilu ‘o-c.J:T; Hold X-Y
@ttoe o
el
| f'"'“ Fos F'-asl .li

Al i u':le.Bv validiv | Timess
olone
DC |J. Lcﬁt EXT
MDEEL q e

D

g

>

MAY

PHAT SONG
® _]

Fre _|_|_

®
Amp

w

Hinh 6.2: Mach R - L.

b) Pdéng dién ban thi nghiém.
¢) Sinh vién thuc hién thi nghiém véi cdc théng sé cho & bdng 6.2.
Bdng 6.2.

VR (Q) 100 400

L (mH) 10 10

d) Quan sat bdng dao déng ky va vé lai dang dién ép trén tu Uc(h) khi dua dao
déng ky véo hai ddu clia cudn cdm L Gng véi 2 trudng hgp trén.

A
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\

e) Quan sat bding dao dong ky va vé lai dang dong dién qua mach i(t) khi dua dao
doéng ky vao hai ddu cla dién tré R, (théng qua dién &p trén Ry) Gng Vi 2 trudng
hop trén.

A

 J

\
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f) Xdc dinh hdng sé thdi gian clia mach theo dé thi, so sanh véi gid tri tinh theo Iy
thuyét.
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6.5.3. MACH R-C-L
a) Sinh vién méc mach nhu hinh vé 6.3.

MAY
PHAT SONG _T
®
" TL

Ac:)np _l_fYYY\ —L

Hinh 6.3: Mach R - L - C.

— Iu fo:u:l; Holg X-Y P&
Hllee otto -
g

b) Pdéng dién ban thi nghiém.
¢) SV thuc hién thi nghiém véi 2 gié tri ca VR Ia VR = 100Q va VR = 7KQ .
d) Quan sat béng dao déng ky va vé lai dang dién dp trén tu Uc(h), Gng véi cdc ché
doé sau:
> Dao déng

A
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> Khéng dao déng
A

> T8ihan

A

e) Quan sat bdng dao dong ky va vé lai dang dong dién qua mach i) (théng qua
dién dp trén Ry), Uing v8i cdc ché dé sau:
> Dao déng
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\

> Khéng dao déng

A

\

> T8ihan

\

Phong thi nghiém mach dién Trang 56



KHOA PIEN PH CONG NGHIEP TP. HCM

f) Vé dé thi pha Ic = f(Uc) (quan hé gilia Ic theo Uc) (ing véi cdc trudng hgp dao
dong va khéng dao déng.
> Dao déng

A

» Khéng dao déng
A

9) Nhén xét céc dé thi.
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BAI 7

MACH KHUEC! I TOAN (OP -AMP)

7.1. MYC PICH

Muc dich thi nghiém vé mach khuéch dai thuat todn giap sinh vién én tap ly
thuyét da hoc vé phdan ti khuéch dai thuat todn va biét dugc mét s6 (ng dung di€n
hinh cda né trong thuc tién.

7.2. CAC THIET B| SU DUNG THi NGHIEM
= Bdng thi nghiém.
= Ngudn xoay chiéu 220V.
= Ngudn Gp DC 1V dén 9V.
= Mdy phdat séng.
= Dao déng ky.

= DAy néi.
= VOM hién thij s&(hay Volt AC).
= May vitinh.

* Cdc linh kién: R, VR, OP-AMP.

7.3. THGI GIAN
* Hudng dan ly thuyét v mé phdng trén mdy tinh: 45 phat.
= Lam thi nghiém: 180 phat.

7.4. TOM TATLY THUYET

Dua trén déc tinh néu mach cé chléia op-amp dugc thiét k&€ lam viéc & vung
tuyé€n tinh hodc khéng qud sau trong viung bdo hoa thi cé thé xem gdn ding theo
mé hinh li tudng:

i.=i.=0
U.=U.

TU quan hé ndy, ching ta dé dang xdc dinh dudc bi€u thiic cGa cdc dai lugng
cén tim (dp va dong ngé ra ) trong cdc mach thi nghiém bén duéi béing cdc phuong
phép phdn tich mach da hoc. Sinh vién phdi thuc hién cdc yéu cdu ndy trong phén
chudn bi é nha truéc cdc budi thi nghiém.

7.5. PHAN THi NGHIEM

7.5.1. MACH KHUECH DPAI PAO

a) Sinh vién méc mach nhu hinh 7.1.

b) Déng CB dé cdp dién cho ban thi nghiém.

c) Chinh mdy phdt séng sin tan s61kHz va chinh cho bién dé Vi, bdng 1V .

d) Chinh 3 gid tri VR ghi gid tri véo bdng 7.1.
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Bdng 7.1
VR Vp.p Gain bo lIéch pha
Vin Vour
,_:_ wla-fsul-é;r*_t'u:!: %o ’E]
R2
 —
I
S VR
MAY
PHAT SONG | A — -
®
Fre f\J v. + Vaur

®
Amp Bl
1

Hinh 7.1: Mach khuéch dai ddo

e) Vé dang séng Vi, vaVey .

A
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f) Nhén xét céc két qud thu dugc

7.5.2. MACH KHUECH PAI KHONG PAO
a) Sinh vién méc mach nhu hinh 7.2.

S
MAY
PHAT SONG Ax /.
(O]
Fre
r\J Vin VR

®
Amp B

Hinh 7.2: Mach khuéch dai ddo

b) Péng CB dé cdp dién cho ban thi nghiém.
¢) Chinh mdy phat séng sin tdn s61kHz va chinh cho bién dé Vi, bdng 1V .
d) Chinh 3 gid tri VR ghi gié tri véo bdng 7.2.

Bdng 7.2

VR Vp.p Gain bo lIéch pha
Vin Vour
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e) Vé dang séng Vi, vaVoy .

A

\

f) Nhan xét céc két qud thu dugc
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7.4.3. MACH CONG DUNG OP - AMP

a) Sinh vién méc mach nhu hinh 7.3.

b) Péng CB dé cdp dién cho ban thi nghiém.
c) Chinh 2 gid tri VR ghi gid tri véo bdng 7.3.

Sy

R1 R2
/
S
/ >
VR
-15v L ——av + Ve
ou

1

Hinh 7.3: Mach khuéch dai dao

Trudng hop Vout
S, S
ON OFF
OFF ON
ON ON

d) Nhan xét cdc két qud thu dudc
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7.5.4. MACH CHUYEN DOI PIEN AP-DONG PIEN
a) Sinh vién méc mach nhu hinh 7.4.

’ F

VIN

Hinh 7.4: Mach chuyén déi dién ap -dong dién

b) Déng CB dé cdp dién cho ban thi nghiém.
¢) Thay déi nguén dp DC V;,, do dong dién ngd ra véi cdc gid tri trong béng 7.4
Bdng 7.4

Vin(V) lowt(mA)
4
6
8

d) Nhén xét céc két qud thu dugc
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7.5.5. MACH CHUYEN DOI DONG PIEN-DIEN AP
a) Sinh vién méc mach nhu hinh 7.5.

Ri

+ IOUT

®

VIN

Hinh 7.5: Mach chuyén déi dong dién-dién ép

b) Déng CB dé cdp dién cho ban thi nghiém.
¢) Thay déi nguén dp DC V;, sao cho dong ngd vdo I, cho bdi Ampere ké cé céc
gid tri frong bdng 7.5, do dién &p ngd ra véi céc gid tri trong bdng 7.5.

Bang 7.5

Iin(mA) Vour(V)
4
6
8

d) Nhan xét céc két qud thu dugc
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7.5.6. MACH TIiCH PHAN
a) Sinh vién méc mach nhu hinh 7.6.

C;
| |
i1
p S R,
MAY A /
PHAT SONG | A9—" -
®
Fre f\/ Vi + Vour
®

Hinh 7.6: Mach tich phdn

b) Péng CB dé cdp dién cho ban thi nghiém.
c) Chinh mdy phdt séng sin tan s61kHz va chinh cho bién dé Vi, bdng 1V .
d) Vé dang séng Vi, vaVey .

A

e) Nhén xét céc két qud thu dugc
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7.5.7. MACH VI PHAN
a) Sinh viéen mdc mach nhu hinh 7.7.

R4
1
_l
why |y S~ =
PHAT SONG | A 11 ¢ -
®
Fre f\j V, + Vour
IN

e | 80 $<

Hinh 8.6: Mach vi phdn
b) Péng CB dé cdp dién cho ban thi nghiém.

c) Chinh mdy phdt séng sin tan s61kHz va chinh cho bién dé Vi, bdng 1V .
d) Vé dang séng Vi, vaVy .
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e) Nhdan xét céc két qud thu dugc
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BAI 8
IVIACH TUYEN

Muc dich thi nghiém mach phi tuyén gilp sinh vién én tép ly thuyét va mét sé
hiéu ing ddc biét trong mach gdy ra bdi tinh phi tuyén cla phdan tG mach.

8.2. CAC THIET Bl SU DUNG THi NGHIEM
= Bdng thi nghiém.
= Nguén xoay chiéu 220V.
= Ngudn Gp DC 1V dén 9V.
= May phat séng.
= Dao déng ky.
= DAy néi.
= VOM hién thij s&(hay Volt AC).
= May vitinh.
= Cdc linh kién: R, VR, OP-AMP.

8.3. THOI GIAN
* Huéng dan ly thuyét v mé phdng trén mdy tinh: 45 phat.
* Lam thi nghiém: 180 phat.

8.4. TOM TAT LY THUYET

Mét trong cadc mé hinh dién hinh cho cdc phdn ti mach phi tuyén phé bién frong
thuc tién Id mé hinh dién tr3 phi tuyén va dién cdm phi tuyén. D& khdo sat mach phi
tuy€n thi hién nay cé rét nhiéu phuong phép: phuong phdp gdi tich, phuong phép dé
thi, phuong phdp s6 Mdc du ciing cé nhiing khuyét di€m, nhung phuong phdap dé
thi cing cho phép ngudi khdo sét ti€p cdn mot cdch nhanh chéng va xem xét dinh
tinh cdc mach cé chita phéan ti phi tuyén. Bai thi nghiém nay chl yéu di vao phuong
phép dé thi, Gng dung né trong viéc khdo sat ddc tuyén mach, hay céc qud trinh
xdy ra trong mach khi ¢ mat phan t{ trd phi tuyén.

o] phdn I, dé xay dung ddc tuyén tré phi tuyén, trong bai thi nghiém ndy s dung
phucng phép Volt-Ampere khi cho dp vdo bi€n thién bdng mét tin hiéu sin va Idy tin
hiéu déng tuong Gng cho vdo dao déng ky theo hinh 8.1 Tuy nhién, ching ta phdi
chuyén dé thi volt- volt tren man hinh sang doé thi volt- ampere bdng céch ldy déi
xUng qua truc tung (thay u bdng -u)nhu céu héi b.

o] phdn Il, dién dp ra clia mach dudc kiém chiing theo phuong phdp dé thi. Véi ddc
tuyén U_I cé dudc & phdn |, ta xdy dung ddc tuyén téng hdp cla cdc mach ndi tiép
va song song (gém cé diode va #ré 1kQ).
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N Diode o dit
i
A biod
V dtth .
| R
| dtth
g :
> ! v
Hinh 8.1a: Mach ndi ti€p Hinh 8.1b: Mach Song Song

Toa d6 giao di€m dudng tdi: u = 2 - 1K.i va khi ddc tuyén t6ng hdp sé cho ta xdc
dinh dién &p ra cGa cdc mach 8.2a,b.

Khi tdc déng l1én mach la tin hiéu xoay chiéu sin, ddc tuyén téng hdp clia mach
n6i ti€p st dung nhu hinh vé trén. Béng phuong phdp dé thi, ta sé xdc dinh dang
doéng dién trong mach nhu hinh 8.2. Ti dé nghiém Igi dé thi nhén dugc trén man hinh
oscillscope.

Mach phi tuyén dudi tdc déng cula tin hiéu DC va AC sé dudc khdo sat theo
phuong phdp dé thi do thanh phdn Ac cé bién dd 16n. Pdc tuyén téng hdp nhu phdn
trén, chi cé6 dang tdc déng lén mach thay déi do cé thanh phdan DC.

Ai®

i dtth

e

-2v I

Hinh 8.2 : Pdp Ung dong dién
theo phucng phép dé thi
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RS rang ta thdy véi thanh phdn AC bién dé 1V, déng trong mach vén cé dang
sin.N&u thanh phdn AC c6 bién dd téng thi thanh phdn déng trong mach sé cé dang
khéng sin.

Ap ra cGa cdc mach kep vé mach nhan déi dién ép dudgc xéc dinh theo bdn
chdt lam viéc cla céc Diode trong mach.

P6i véi diode zener, qud trinh xdc dinh ddc tuyén U-I tuong tu diode silicon. P&
don gidn, ta cé thé xem zener la li tuéng va chi cdn xdc dinh V, trén dac tuyén cho
trén man hinh oscilloscope.

8.5. PHAN THi NGHIEM
8.5.1. XAY DUNG PAC TUYEN CUA PHAN TU TRG PHI TUYEN: DIODE SILICON
a) Sinh vién méc mach nhu hinh 8.3.

———rJflen FocusTrig Hold XY FLD
H|lee otte

Pawer [FosT Pos| war

o Voltiaw 2 \.fo'LI:"JA
0 e
I oteo
CHA_ _ CHB
‘ ;ﬂuM}L L

MAY Y4

CHA
PHATSONG | A -
o L
Fre f\/ Vi, D
R,
A?np _B# — < GNP
CHB

Hinh 8.3: Bdc tuyén clia phdn ti trd phi tuyén

b) Péng CB dé cdp dién cho ban thi nghiém.

¢) Chinh mdy phdt séng sin tdn sé 1KHz va chinh cho bién dé bdng 5V .
d) Dao déng ky chon Vert Mode.

e) Vé dang séng trén dao déng ky.

A

\
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f) Vé ddac tuyén U-l cla diode.

9) Nhén xét céc két qud thu dugc
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8.5.2. MACH TRG PHI TUYEN NGUON DC
a) Sinh vién méc mach nhu hinh 8.4.

S
A e / L)
D
V=2V(DC) | Vour
R;
R,
B ¢ ,' ,' °

Hinh 8.4: Mach & phi tuyén nguén DC

b) Déng CB dé cdp dién cho ban thi nghiém.
¢) Chinh nguén DC cé bién dé bdng 2V.
d) Ki€m chling céc két qud trén béing phuong phdp dé thi.

A

\

e) Vé dac tuyén téng hap.

A

Y
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8.5.3. MACH TR PHI TUYEN NGUéN AC
a) Sinh vién méc mach nhu hinh 8.5.

O]

Fre f\j

O]
Amp

R4

S
. /.
’MAY’ A N o«
PHAT SONG Vour
B 1

o«

Hinh 8.5: Mach & phi tuyén nguén AC

b) Péng CB dé cdp dién cho ban thi nghiém.

¢) Cho céng tdt S trang thai OFF.

d) Mdy phat séng chon séng Sin cé bién dé 2V, tan sé 1kHz.
e) béng coéng tat S.

f) Dung dao ddng ky, vé dang séng véo va V., cia mach.

A

9) Ki€m ching cdc két qud trén béing phuong phdp dé thi.
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A

h) Dung k& VOM hié€n thj s6 do V,; bding chlic ndng AGV.
i) Ki€m ching lai theo khai tri€n Fourier.
i) Nhén xét cdc két qud thu dugc
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8.5.4. MACH TRG PHI TUYEN NGUON DC va AC
a) Sinh vién méc mach nhu hinh 8.6.

t1a1guag;ru1|§:
lie
|
[ GND.
MAY A S
PHAT SONG —"- ® o<
O]
Fre
O]
Amp SZ b
V =2V(DC) —1—
B || || ® o<—
R4

Hinh 8.6: Mach trd phi tuyén nguén DC va AC

b) Péng CB dé cdp dién cho ban thi nghiém.

¢) Cho céng tdt S & trang thai OFF.

d) Mdy phat séng chon séng Sin c¢é bién dé 1V, tan sé 1kHz.

e) Chinh nguén dp DC cé gid tri 2V.

f) Déng cong tdt S.

g) Dung dao ddng ky, vé dang séng dién &p va dong dién trén phdn ti diode.

A

h) Sinh vién thuc hién Iqi khi chinh mdy phét séng sin cé bién dé 2V va vé dang séng
dién dp va dong dién trén phan ti diode.
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A

i) Nhdan xét cdc két qud thu dudc
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8.5.5. MACH KEP DUCNG
a) Sinh vién méc mach nhu hinh 8.7.

S
. C 1
MAY 1
PHATSONG [—* < “ | ¢ +
®
Fre Vin lOOKQ% AL Vou
®
Amp —0: 2.. _
2

Hinh 8.7: Mach kep duong

b) Péng CB dé cdp dién cho ban thi nghiém.

¢) Cho céng tdt S & trang thai OFF.

d) Mdy phat séng chon séng Sin c¢é bién dé 2V, tan sé 1kHz.
e) béng coéng tat S.

f) Dung dao déng ky, vé dang séng V|y va Vour.

A

g) Nhan xét
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h) Sinh vién thuc hién Iqi khi chinh mdy phét séng sin cé bién dé 4V va vé dang séng
V|N va VOUT.

A

i) Nhan xét gié tri dinh @m ca tin hiéu ra cé thay déi khong ? Gidi thich.
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8.5.6. MACH NHAN POl PIEN AP
a) Sinh vién méc mach nhu hinh 8.8.

MAY A + © E
PHATSONG [—% “ ’l e
> A T
Fre Vin 2 T v,
®© E— s
Amp B F

Hinh 8.8: Mach nhén déi dién ap

b) Péng CB dé cdp dién cho ban thi nghiém.

¢) Mdy phat séng chon séng Sin ¢6 bién dd 2V, tan s6 50Hz.

d) Dung VOM & chiic ndng ACV do dién ép trén hai dau AB, va do dién dap trén hai
ddu EF & chiic néng DCV.

e) Dung dao déng ky, vé dang séng tai A va C.

A

f) Nhén xét
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g) Dung dao déng ky, vé dang séng V\y va Vour.
A

h) Nhén xét dang séng vdao Vi

8.5.7. PAC TUYEN CUA DIODE ZENER

a) Sinh vién méc mach nhu hinh 8.9a.

b) Déng CB dé cdp dién cho ban thi nghiém.

c) Cho céng tdt S & trang thai OFF.

d) Mady phat séng chon séng Sin cé bién dé cuc dai.
e) Poéng cong tdtS.

f) Dung dao déng ky, vé dang séng tai A va B.
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, A
MAY A / >Chcmnel X

PHAT SONG +

O]

Fre Vin

O] - GND
Amp . MV >

B » Channel Y

Hinh 8.9a: Xdc dinh ddc tinh cua diode zener

+

—f

Hinh 8.9b

e) Nhén xét
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f) Vé déc tuyén U-I clia diode zener véi qui uéc ép va déong nhu hinh 8.9b.
A

0) Nhén xét

8.5.8. MACH 6N AP DON GIAN
a) Sinh vién méc mach nhu hinh 8.10.

S KQ
A —"—\N\ .
Nguén DC
(Vin) Re Vou
B e °

Hinh 8.10: Mach én ép don gidn

b) Cho céng tdt S 3 trang thai OFF.
c) béng CB dé€ cdp dién cho ban thi nghiém.
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d) béng céng tdt S.
e) Thay déi 3 gid tri clia R,, do dién dp ngé ra, ghi gid tri vdo bdang 8.10

Bdng 8.10
R Vin 10V 12V
VOUT
f) Xac dinh hé s& n ap: k = AYour
AV

g) Tim diéu kién cla R, d€ cé hién tugng én dp.

8.5.9. MACH XEN TiN HIEU
a) Sinh viéen mdc mach nhu hinh 11a.

S
+
MAY Q / °
PHAT SONG +
® Z1
Fre /\/ Vin Vour
R1
® _ 72
Amp o AAAY, J
B —

Hinh 11a: Mach xén tin hiéu

b) Déng CB dé cdp dién cho ban thi nghiém.

c) Cho céng tdt S & trang théi OFF.

d) Mdy phét séng chon séng Sin ¢6 bién dd 10V, tan s6 1KHz.
e) Poéng coéng tdtS.

f) Dung dao déng ky, vé dang séng ra Vour.
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h) Ki€m nghiém lai béing phuong phép dé thi
A

i) Vi phuong phép dé thi, hdy suy ra dang séng Vour 8 hinh 8.11b khi tin hiéu véo la
séng sin, bién dé 2V, tan sé 1KHz.

S
+
MAY é / °
PHAT SONG +
@® 72
Fre /\/ Vin Zl ¥ Vour
R1
@ —_
Amp ° AVAVAY, .
B —_—
Hinh 8.11.b
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j) Nhén xét
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PR e 10D R0AS DAGH BIEN

BAI 9
MACH TH | — NORTON

SV vé mach va thuc hién mé phdng trén mdy tinh, dé€ khdo sat dinh ly Thévenin,
dinh ly Norton va va nguyén ly x&€p chdng. Ti dé sinh vién sé khdo sat phucng phép
dé€ xdc dinh s dé tuong ducng Thévenin-Norton cia mach dién.

9.2. TOM TATLY THUYET

M6t mang mét clia bét ky cé ngudn déu cé thé tuong duong véi mdt mach don
gidn gém mét ngudn ép ndi ti€p trd khdng Zi, (s dé thevenin) hay mét nguén dong
song song Vv3i tré khdng Zth (s6 dé norton). Ngudn &p trong so dé thevenin cé gid tri
bdng dién dp hé mach & hai ddu mang mét clia va té khdng Zy,, la tré khdng nhin
vdo cla khi cho cdc nguén déc Iap clia mang triét tiéu. Ngudn dong trong norton cé
gid tri bang dong dién ngdn mach qua hai cuc cia mang mét cla.

N&u mach cé chiia ngudn phu thudc thi céc budc xdy dung s6 dé tuong ducng
thevenin theo thuc nghiém van khéng cé gi thay dai, con khi khiém nghiém Igi theo li
thyét thi cé hai cach tinh Zy;:

> Triét tiéu ngudn doéc 1ap va tinh tré khang vao.
> Tinh s, réi theo quan hé cla Zi, Uec va I, ma suy ra Zy,.

9.3. PHAN MO PHONG
9.3.1. MACH TUCNG BUGCNG THEVENIN-NORTON
a) Sinh vién vé mach nhu hinh 9.1.

1,5k 100

—L ] L]

12V 270 4A 560 100

Hinh 9.1: Mach Thévenin-Norton

b) Chay mé phdng & ché& dé phén tich DC.
c) bo gia tri dién dp AB va do dong qua AB.
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VAB = IAB =

d) BS dién & tdi R, chay mé phdng va do dién dp hd mach hai dau AB.

Unm =

e) Cho ngdin mach hai ddu AB, chay mé phdng va do dong ngdn mach.

lm=

f) Triét tiéu tat cd cdc nguén doc lap (hgdn mach ngudn dp, hd mach ngudn dong),
chay mé phdng va dung Multimeter do dién tré hai ddu AB.
Ras =

g) Xay dung so dé tuong duong Thévenin-Norton.

h) Tdng thém dién tr3 tdi, dung Multimeter do dong va Gp trén tdi. So sénh véi gid tri
do dudc & cauc.
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i) Nhan xét quan hé gitia cac gid tri Unm, lom, Zin

9.3.2. MACH TUCNG BUGCNG THEVENIN-NORTON KHI CO NGUON PHU THUOC
a) Sinh vién vé mach nhu hinh 9.2.

20
M\

4mho/\ a
-
AZ

@A s I

gzg

RL = IOQ

aAAY

b

Hinh 9.2: Mach mé phdng

b) L&p lai cdc budc thi nghiém nhu phdn thi nghién 9.3.1.
c) Ki€m tra Iai két qud bding tinh todn ly thuyét.
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BAI 10

KIEM CHU! INH LY MACH

10.1. MUC PIiCH
Giup cho SV biét cdch st dung mét sé thiét bi dugc mé phdng trén mdy tinh
trong viéc khdo sat mét sé dinh ly mach dé hoc trong phdn ly thuyét.

10.2. TOMTATLY THUYET

e Nguyén ly tuong hé: M6t mach bdt ky néu cé tinh chét: dép Gng tai nhanh J khi
kich thudc tai nhdnh | sé bdng ddp Gng tai nhanh | khi ta déi kich thuéc dé sang
nhdnh j, thi ta néi mach dé c¢é tinh tuong hé.

e DBinh ly chuyén vi nguén: Mét nhdnh chléa nguén ly tudng sé dudc chuyén vj
tuong Ung: ngudn ép theo nat mé né néi vao cén ngudn déng thi theo mét vong
kin chda né.

e Nguyén ly xép chdéng: Pép (ng clia mach cé nhiéu ngudn tdc déng la xép
chdéng cla nhiéu dép Ung riéng cua tiing nguén tdc dong, trong dé méi dép (ing
riéng véi kich thich thi | Ia dap ng khi cho tadc dong 1én mach la kich thich thi |
dé, con cdc kich thich khéc cho triét tiéu.

Triét tiéu: V&i nguén dp cho ngdn mach; véi ngudn dong cho hd mach.

e DBinh Iy ba: Su thay déi thong s6 nhdnh sé dan dén thay déi théng sé dong dp
trong mach. Néu nhu trang thai truéc thay ddi da biét thi trang thdi sau thay ddi sé
dudgc suy ra theo dinh ly bu.

10.3. PHAN THi NGHIEM
10.3.1. NGUYEN LY TUGNG HO
a) Sinh vién vé mach nhu hinh 10.1a.

1L5ke Ko a
— NN/ AWV 1
1+
12V T § 2700 §56OQ
b

Hinh 10.1a: Nguyén ly tuong hé

b) Dung Ampere k&, chon DC do dong qua R, ta cé |,.
¢) Sinh vién vé mach nhu hinh 10.1b.
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L3KQ KO 5
NN NN
+
— 12V
§ 2700 §56°9
b

Hinh 10.1b: Nguyén ly tiong hé

d) Dung Ampere k&, chon DC do déng qua dién tr3 1,5k, ta cé ..
e) So sanh |; va l,. Nhan xét.

f) Thuc hién lai thi nghiém véi kich thich vao la nguén déng, do ddp Ung la dién dp
trén 2 nat bét ky.

10.3.2. DINH LY CHUYEN V| NGUON
a) Sinh vién vé mach nhu hinh 10.2a.

_ 1+ 220 40 2,7Q
| P AW MW
50 12V ‘
60 §159 §109

Hinh 10.2a: Pinh ly chuyén vi nguén
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b) Po tédt c& cdc dong dién irén cac dién #ré trong mach.
¢) Thuc hién mach nhu hinh 10.2b.

12V

56Q
— NN
12V+ 220 40 2,7Q
= NN NN AAVAY,
50 .
— ANNN §ISQ § 10Q
12V 6Q

Hinh 10.2b: Pinh Iy chuyén vi nguén

d) Po tdt cd céc doéng dién trén céc dién trd trong mach.
e) So sanh cdac két qud trong cdu b.

10.3.3. NGUYEN LY XEP CHONG

a) Sinh vién vé mach nhu hinh 10.3.
1,5K 100

A
— — (2)
| S|

12V 270 4A 560 100

Hinh 10.3: Nguyén ly xép chéng
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b) Chay mé phdng & ché dé phdn tich DC.
c) Ghi gid tri Volt va Ampere.

|V= A=

d) Cho ngdn mach ngudn ép 12V, trong mach chi cé dong 1A , chay mé phdng va
ghi gid tri dong dién I;;va dién dp Uy, qua tdi R..

| I = Un =

e) Cho hé mach nguén dong 1A, trong mach chi con ngudn ép 12V, chay mé
phdng va ghi gia tri dong dién I, va dién ap U, qua tdi R,.

||L2= |UL2=

f) Ki€m chiing nguyén ly xép chdng (t6ng dai s3)
U=U,+Uy=
Lh=ly+l2=

9) Nhan xét

10.3.4. BDINH LY BU

a) Sinh vién vé mach nhu hinh 10.4a

b) Po dong dién qua dién trd 5Q, cé | =

¢) Sinh vién vé mach nhu hinh 10.4b

d) Po dong dién qua dién tré 10Q, ¢ |, =

e) So sénh mach hinh 10.4a va mach hinh 10.4b véi thong s6 thay déi 6 mét nhdnh
AR= 5Q.

f) Thuc hién mach hinh 10.4c. trong dé E = AR.I va déng dién doc dugc é mach ndy
Ia Al
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2Q 9‘|’ . 220 40 a
AN = F—W\
+
12V
5Q
b
Hinh 10.4a: Mach trdéc khi thay déi
20 9‘|’ . 220 40 a
A =— F—\W\ A
i
T- § 6Q §56Q
10Q
b
Hinh 10.4b: Mach sau khi thay déi
20 220 Q0 a
N N W\

56Q

S

A
5

Hinh 10.4c: Mach ap dung dinh ly bu
g) Nhdn xét méi quan hé 1, 11 va Al. TU dé néu cdng céng dung cta dinh Iy bu.

Phong thi nghiém mach dién Trang 94



KHOA PIEN PH CONG NGHIEP TP. HCM

BAI 11

NGUYEN L} N CONG SUAT
CUC DAI | IG MOT CUA

11.1. MUC BICH

Sinh vién vé mach va thuc hién mé phdng trén mdy tinh, dé khdo sat so dd
Thévenin trong viéc khdo sét nguyén ly truyén céng sudt cuc dai cia mang mét cla,
ti d6 hi€u vé ché& doé phdi hdp téi dudc s dung réit nhiéu trong cdc mach dién.

11.2. TOM TAT LY THUYET
Trong phén ly thuyét dé chiing minh dudc, nhu trén hinh 2.3.1 ta sé cé trd khéng

tdi Z; sé nhdn dugc cbéng sudit cuc dai néu:
Z, =1,
Véi Z, 1a tr3 khdng trong clia ngudn.

| |
| S——
Z,

—E 21

'

Hinh 11.1 Mang mét clda va tqi

Trong mét sé trudng hgp déc biét, cdng sudt nhén trén tdi cuc dai:

e Tré khéng tdi va nguén la dién #ré: céng thic trén sé 1a: R, = R,
2
 Tdila dién té, trd khdng trong clia ngudn cé dang Z, = R + jX thi R, =VR? +X

11.3. PHAN MO PHONG

Sinh vién vé mach va thuc hién mé phdng trén mdy tinh, dé€ ki€m nghiém cdc
phuong phép Thévenin trong viéc khdo sat nguyén ly truyén céng sudt cuc dai cla
mang mét clia, ti dé hi€u vé ché doé phdi hdp téi dudc s dung rét nhiéu trong cdc
mach dién thuc té.

11.3.1. MACH 1
a) Sinh vién vé mach nhu hinh 11.2.
b) Chay mé phdng & ché dé phén tich DC.
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15Q 6V 120 A
1 | I 1
| IS | 1 | | M|
AV p— 33Q 470 56Q RL = 30Q
B

Hinh 11.2: Mach thi nghiém

¢) Cho hd mach A -B, chon thang do DC, do dién dp hd mach Upn,.
Unm =

d) Cho triét tiéu cdc ngudn déc Iap, chon thang do Q, do #ré khdng vdo ciia A - B.
Zy, =

e) Xay dung mach tuong duong nhu hinh 11.3.

A
—J ] g
| S |
Zy,
O g

Hinh 11.3: Mach tuong duong
f) Cho R, thay d&i 10 gid tri, do dién ap Uas 6 clia A- B va ghi gid tri vao bdng 11.3.
Bdng 11.3.

R.(Q) 10 15 20 25 30 35 40 45 50 60

Uas(V)

g) Vé db thi U = f(R).
A

 J
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h) Nhdn xét gié tri R. ma & dé Uy cuc dai.
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11.3.2. MACH 2
a) Sinh vién vé mach nhu hinh 10.4.
R5 L A
1 LYY Y e
Jj S

®
B

Hinh 10.4: Mach khdo sdat céng suét
b) Chay mé phdng & ché dé phén tich AC.
c) Ngudn dp xoay chiéu u() cé tri bién dé 10V, tan sé 50Hz va pha ban ddu béding 0.
d) Cho R, thay déi 10 gid tri, do dién ép Uas 8 clia A- B va ghi gid tri vao bdng 4.2.
Bdng 4.2.

R.(Q) 10 11 12 13 14 15 16 17 18 20

Uas(V)

e) Xdc dinh gid tri R, ma & dé U,s cuc dai. Nhén xét gid tri nay.
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f) V& dé thj Uas = f(R)).

A

11.3.3. MACH 3
a) Sinh vién vé mach nhu hinh 10.5.

R5 C A
 — | | °
 l— 11
+
u f\J RL
. 4

Hinh 10.5: Mach khdo sét céng sudt
b) Chay mé phdng 8 ché dé phdn tich AC.
c) Ngudn dp xoay chiéu u() cé tri bién dé 10V, tan sé 50Hz va pha ban ddu béing 0.
d) Cho R, thay déi 10 gid tri, do dién dp Uas 8 clia A- B va ghi gid tri vaio bdng 10.5.
Bdng 10.5.

R.(Q) 10 11 12 13 14 15 16 17 18 20

Uas(V)

e) Xdc dinh gid tri R, ma & dé U cuc dai. Nhén xét gid tri nay.
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f) V& do thj Uas = f(R)).

A
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BAI 12

PDAC T 2 IEN TAN
VA PHA JA NHANH
12.1. MUC PIiCH

Bai ndy ciling gidng nhu hién tugng céng hudng, nhung cé phat trién thém ly
thuyét tdng quat vé todn hoc cdc qud trinh xdy ra trén nhdnh véi kich thich Ia tin hiéu
diéu hoa va tim hi€u cdc énh hudng clia cdc théng sd nhdnh Ién cdc dang ddc
tuyén.

12.2. TOM TAT LY THUYET

Cho mét mach R-L-C, véi tin hiéu véo ¢é dinh, tin hiéu dién ap trén bét ky phan
tG ndo clia mach ciing cé thé bi€u dién qua ham truyén dat ép, dudc hiéu la fi s&
cua tin hiéu ra trén tin hiéu vdao. Trong trudng hdp st dung phuong phdp vecto bién
dd phlc, ham truyén dat ciing cé dang phiic va néi chung cé thé bi€u dién thanh
hai thanh phén: bién dé va géc pha. Ca hai dai Iugng ndy, trong tridng hop téng
quat déu phu thudc vao tan sé. Bi€u thiic bién dé bi€u dién theo tan s6 dudc goi la
ddc tuyé€n pha - tan (géc pha - tan sé),

SU dung cdc ddc tuyén bién - tdn va pha - tdn ching ta sé ly gidi dugc nhiéu
hién tugng xdy ra trén mach: céng hudng, tinh chét loc dién Va ngodi ra, ta con cé
thé thdy dudc dnh hudng clia cdc thdng s6 mach Ién trén va cdc ddp Ging trong moét
s6 mach don gidn.

12.3. PHAN MO PHONG
12.3.1. MACH R-L-C NOI TIEP
a) Sinh vién vé mach nhu hinh 12.1

IN our
o0 00
| L=38mH C=2uF
MAY | |
PHAT SONG
®
Fre /\J Vin R = 47Q Vour
@®
Amp ¢

Hinh 12.1: Mach R-L-C ndi tiép
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b) Chinh mdy phdat séng cé dang séng sin, tan sé 50Hz, bién dé 10V, mic offset Ia 0.
¢) St dung Bode Plotter, vé cédc ddc tuyén bién-tan va pha - tan trén dién #ré R.

A

d) Dua vao mach viét cdc bi€u thiic bién-tan va pha - tan
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e) So sénh cdc dé thi nhan dugc trén Bode Plotter

f) Dua véo ddc tuyén bién-tan xdc dinh: tdn s6 céng hudng, bdang théng mach
cdéng hudng, hé sé phdm chdt cGia mach.

9) SU dung VOM do tri hiéu dung trén cuén cdm L va tu C (khodng 10 gid tri U fy/3
cho 3f,, Véi f, 1 tan s& céng hudng).

U
Uc

h) Vé dudng cong bi€u dién U, va Uc theo tan s6.
A

Y
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i) Viét bi€u thic gid tri cia UL va Uc theo tan s6.

j) Chi thay ddi R = 560Q. SU dung Bode Plotter, vé cédc ddc tuyén bién-tén va pha -
tan trén dién tré R.

A

\

k) Xdc dinh tén s6 cong hudng, bdng thong, hé sé6 phdm chét clia mach.

I) S& dung VOM do tri hiéu dung trén cuén cdm L va tu C (khodng 10 gid tri ti fo/3
cho 3fo, V8i f, 1 tan s6 céng hudng).

U,

Uc

Phong thi nghiém mach dién Trang 104



KHOA PIEN PH CONG NGHIEP TP. HCM

m) Vé dudng cong bi€u dién UL va Uc theo tén s6.
A

\

n) So sanh va gidi thich cdc dé thi nhan dugc.
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12.3.2. MACH R-L-C SONG SONG
a) Sinh vién vé mach nhu hinh 12.2.

N

IN out
00 00
1 Rs = 150Q
MAY NV
@PHAT SONG l Vour
Fre /\J Vin L =3,8mH
C = 4uF

@®
Amp ?

Hinh 12.2: Mach R-L-C song song

b) Mdy phdt séng chon séng sin: tan sé 50Hz, bién dé 10V, muc offset Id 0
¢) Chinh mdy phat séng c6 dang séng sin, tdn sé 50Hz, bién dé 10V, mic offset Ia 0.
d) S dung Bode Plotter, vé céc ddc tuyén bién-tan va pha - tdn trén khung L-C.

A
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A

e) Dua vao mach viét cdc bi€u thiic bién-tan va pha - tan

g) Dua vdo ddc tuyén bién-tdn xdc dinh: tdn sé céng hudng, bdng théng mach
cdéng hudng, hé sé phdm chdt ciia mach.
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h) S& dung VOM do tri hiéu dung trén cuén cdm L (khodng 10 gid tri ti fo/3 cho 3fy, vGi
fo I tdn s6 céng huéng).

o 7

i) Vé dudng cong bi€u dién U, theo tan sé.

A

j) Viét bi€u thic gié tri cla UL va Uc theo tan sé.
k) DUng dao ddng ky, dua tin hiéu ngdé vdao IN vdo kénh A, ngé ra out cia mach trén
cudn cdm L véo kénh B. Do dd Iéch pha cua hai tin hiéu.

A

\
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[) Xdc dinh tén s6 cong hudng, bdng thong, hé sé6 phdm chét clia mach.
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BAI 13

MACH LO THU DPONG

13.1. MUC BICH

Qua bai thi nghiém ndy giGp cho sinh vién hi€u dudc mét s6 déc tuyén tdn sé
cla cdc mach R-C; R-L va machR-L-C. Théng qua cdc ddc tinh ndy, sinh vién
c6 thé ki€m nghiém dudc cdc phudng phdp phdan tich mach loc dé hoc & phan ly
thuyét va hi€u thém dudc Ung dung cla mach loc trong cdc mach thuc t€ théng
qua viéc mé phdng trén mdy tinh.

13.2. TOM TAT LY THUYET
% Mach loc théng cao R-L
Cho mach dién nhu hinh H.1:

K(jw) —w—LLarctgi . ARN\
JR? +(wL)? L -
Ngé Vao L NgéRa

Vi o ld tan s6 tin hiéu vao _ .

Hinh H.1: Mach R-L

Pdc tuyén bién dé clia mach |K(ja))| cho ta thdy ddy Iad mang hai cla cé tinh loc
dién. Tan sd cdt clia mach loc, Ia tan s6 ma 8 dé mach chuyén tu ddi théng sang
ddi chdn, dudc xdc dinh khi |K(jw)|=%|K(ja))|max. Khi dé, dé suy hao bién doé sé cé

gid tri tuong duong vdi -3dB. TU dé c6 thé xéc dinh tén sé cdt w. theo:

@, L . .
< =— i |K(](0)|max='|:>(oc=%= 21f, = f =

JR +(w.L)* 2 27L

< Mach loc théng thdp R-C
Cho mét mach dién nhu hinh H.2

Ham truyén mach cé dang : R
. C 5 V6 J_ 5
K(jw) = J _ Ngé Vao Ngé Ra

R L 1

joC ¢
Hinh H.2: Mach R-C

\

1 1
I+ joRC [(@RC)?
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Pdc tuyén bién dé theo tan s6 cho ta day Ia mét mach loc théng thép, va tan sé
cdt clia mach loc ciing dugdc xdc dinh tr:
@RCY =1 = @ =——" = f-_1_
RC 27RC

< Mach loc théng dai R-L-C
Cho mach loc nhu hinh H.3:

Ham truyén dat dién dp cla mach R ‘ A
K(jo) = Jal 1 )
(R—@’RLC)+ jolL Ngé Vao c 3L NgéRa
o L T
Vatacéd: [K(jow) = . .
\/ L’ +R’ (l - wLC)? Hinh H.3: Mach R-L-C
)

1
K(jw) sé dat cuc daitaqi: w, = —
| | e
Pugc goi la tén s& trung tdm cla mach loc théng ddi. Khi dé, gid tri |K(jw)| dat

cuc daila 1. Bang théng clia mach loc dugce xdc dinh 8 khodng ma |K (jw)| > 0.707.

Thuc hién gidi phuong trinh ndy ta nhén dugc:
BW = - 2= 1/RC (rad/s)
Trong dé o, va o, 1a cdc tan sé cat ciia mach loc.

BW = L (Hz)
27RC

Hé s6 phdm chdt clia mach loc dudc xdc dinh:

f -
Q= Gista=21/,)

13.3. PHAN MO PHONG
13.3.1. MACH LOC THONG CAO DUNG R-L
a) Sinh vién vé mach nhu hinh vé 13.1.

CHA CHB
e R1
MAY —
PHAT SONG —
@
Fre f\J L1
@®
Amp ® GND

Hinh 13.1: Mach R - L.

b) Chay mé phdng & ché dé phén tich AC.
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c) Dung mdy phat séng, chon séng sin bién dd 2V, tan s6 1KHz, offset Ia 0, tao nguén
kich thich cho ngé vdo clia mach.
d) Vé gidn dé Bode.

A

\

e) Xdc dinh cac ddc tuyén bién-tan va pha tan cdia mach loc.

A

\

\/
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f) Quan sat bding dao ddng ky, xdc dinh dd lIéch pha cla hai tin hiéu vdo va ra cla
mach loc tai tén sé cdt.

A

Y

g) Xdc dinh tan sé cdt clia mach loc.
fc =

h) Nhdan xét céc dé thi.
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13.3.2. MACH LOC THONG THAP DUNG R-C
a) Sinh vién vé mach nhu hinh vé 13.2.
CHA CHB

e R1
MAY
]

PHAT SONG
O] L

Fre f\/ - C4

®
Amp ® GND

Hinh 13.2: Mach R - C.

b) Chay mé phdng & ché dé AC.

c) Dung mdy phat séng, chon séng sin bién dd 2V, tan s6 1KHz, offset Ia 0, tao nguén
kich thich cho ngé vdo clia mach.

d) Vé gidn dé Bode.

A

Y

e) Xdc dinh cac ddc tuyén bién-tan va pha tan ciia mach loc.
A

\
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Y

f) Quan sat bdng dao ddng ky, xdc dinh dd léch pha cla hai tin hiéu vdo va ra cla
mach loc tai tan sé cdt.

A

\/

g) Xdc dinh tdn sé cdt clia mach loc.
fc =

h) Nhdan xét céc dé thi.
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13.3.3. MACH LOC THONG DAI DUNG R-L-C
a) Sinh viéen mdc mach nhu hinh vé 13.3.

CHA CHB
re R2
MAY e
PHAT SONG —
® —_—C L
Fre f\} -_ 2
®
Amp ° ® GND

Hinh 8.3: Mach R -L- C.

b) Chay mé phdng 8 ché dé phdn tich AC.

c) Dung mdy phat séng, chon séng sin bién dd 2V, tan s6 1KHz, offset Ia 0, tao nguén
kich thich cho ngd vdo clia mach.

d) Vé gidn dé Bode.
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Y

e) Xdc dinh cac ddc tuyén bién-tan va pha tan cdia mach loc.
A

\

f) Quan sat bdng dao déng ky, xéc dinh dé léch pha cla hai tin hiéu vao va ra cla
mach loc tqi tdn s trung tam.

A

\
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\/

@) Xdc dinh tan s6 trung tam, bdng théng, hé s6 phdm chét cGa mach loc.
for=
BW =
Q-=

h) Nhdan xét céc dé thi.
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BAI 14

KHAO S/ *H BA PHA

14.1. MYC PICH

Khdo sat hé théng ngudn 3 pha cén b&ng thong qua dudng day ba pha 4 day
c6 tng 13 hodic khong cé téng tréd dé cung cdp cho tdi 3 pha céan bdng hay khéng
can bdng mdc Y hay mdc A . Ti€n hanh chay mé phdng d€ do dién dp, dong dién,
céng sudt va hé s6 cdng suét trén mach ba pha.

14.2. PHAN TOM TAT LY THUYET
Pai véi mach ba pha, sinh vién cdn ndm viing mét sé cdc diém chinh sau, ti bai hoc
ly thuyét:

e Cdc khdi niém trong mach ba pha, cé mét sé khdi niém mang tinh chét thuc
tién ky thuat ma sinh vién cdn ndm viing nhu: dién dp ddy, dién ép pha, dong
dién ddy, dong dién pha, thi ty thuén, thi tu nghich, hé nguén ba pha déi xiing
vé khéng ddi xiing, hé tdi ba pha déi xiing va khéng déi xiing, hé théng ba pha
(mach ba pha) déi xiing va khéng déi xiing

e Quan hé cdc dai lugng trong mach ba pha déi xiing: quan hé dp pha va dap
dday, quan hé dong pha va dong day

e Quan hé cdéc daqi lugng trong mach ba pha khéng déi xiing: chl yéu sinh vién
Iam quen v@i cdc hién tugng théng dung trong cdc mach ba pha khéng ddi
xdng.

14.3. PHAN MO PHONG

SV vé mach va chay mé phdng trén mdy tinh, d€ xdc dinh cdc théng sé dién dp,
dong dién, céng sudt S, cong sudt P, va hé sé coéng sudt cosg, va xem cdc dang
soéng dién ap, dong dién, cho ting mach.

14.3.1. PUSNG DAY KHONG TONG TRS
14.3.1.1. HE THONG Y - Y CAN BANG
a) Sinh vién vé mach nhu hinh 14.1.

& Yo o
v
n{ 'efuz él—'-N
Zs
S0 =3

Hinh 14.1: Hé théng Y - Y cdn bdng
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b) Chay mé phdng 8 ch& dé phan tich AC véi nguén dién ép 3 pha: u; = 50 sin(wt +
0%, u; = 50 sin(wt -120%, u, = 50 sin(wt -240% v&i tdn s6 f = 50Hz cho mach.

c) Mdc Watt k&€ dé do cong sudit P, va P; cho hai pha con lai tuong tu nhu trudng
hgp do céng suéit P; & hinh 14.1.

d) Ghi va tinh cdc gié tri vdo bdng 14.1.

Bdng 14.1 (thdng sé ndo khéng c6 dang phic thi bd tréng 6 ghi dang phiic).

Thong s6

Tri hiéu dung

S6 phiic dang dai s6

$6 phiic dang cuc

Z, ()

100

Z, (Q)

100

Z; (Q)

100

Upha (V)

Upay (V)

I (A)

12 (A)

I3 (A)

In (A)

Py (W)

P2 (W)

Ps (W)

P (W)

Q; (Var)

Q, (Var)

Q; (Var)

Q (Var)

S (VA)

Coso

e) Vé gidn dé vectd dién dp, dong dién va céng sudt

A

A

\
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f) Nhan xét

14.3.1.2. HE THONG Y - A CAN BANG
a) Sinh vién vé mach nhu hinh 14.2.

Ox

Hinh 14.2: Hé théng Y - A cén bdng
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b) Chay mé phdng 8 ch& dé phdn tich AC véi nguén dién ép 3 pha: u; = 50 sin(wt +
0%, u; = 50 sin(wt -120%, u, = 50 sin(wt -240% v&i tdn s6 f = 50Hz cho mach.

c) Né&u cé 1 Watt k€&, thi do P, xong réi do P,. Céng sudt téng: P = P, + P,.

d) Ghi va tinh céc gid tri véo bdng 14.2.

Bdng 14.2 (thdng s6 ndo khéng cé dang phic thi b tréng 6 ghi dang phc).

Thong s6

Tri hiéu dung

S6 phiic dang dai s6

$6 phiic dang cuc

Z, ()

100

Z, (Q)

100

Z; (Q)

100

Upha (V)

Upay (V)

I (A)

12 (A)

I3 (A)

Ipha (A)

P, (W)

P2 (W)

P (W)

Q; (Var)

Q, (Var)

Q (Var)

S (VA)

Coso

e) Vé gidn dé vectd dién dp, dong dién va céng sudt

/

A
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>
f) Nhan xét
14.3.1.3. HE THONG Y - Y KHONG CAN BANG.
a) Sinh vién vé mach nhu hinh 14.3.
mlh * Z4
v
o) =
ne @ 1 rYy~y 4N
Z
. ' 8 + Us m =|3 ¢
O/ '
@ o
Hinh 14.3: Hé théng Y - Y khéng cdn bdng
Trang 123
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b) Chay mé phdng 8 ch& dé phan tich AC véi nguén dién ép 3 pha: u; = 50 sin(wt +
0%, u; = 50 sin(wt -120%, u, = 50 sin(wt -240% v&i tdn s6 f = 50Hz cho mach.

c) Mdc Watt k&€ dé do cong sudit P, va P; cho hai pha con lai tuong tu nhu trudng
hgp do céng sudt P; & hinh 14.3.

d) Ghi va tinh cdc gié tri vdo bdng 14.3.

Bdng 14.3 (thdng sé ndo khéng c6 dang phic thi bd tréng 6 ghi dang phiic).

Théng s6 Tri hiéu dung

S8 phiic dang dai sé

$6 phiic dang cuc

Z, ()

100+j0

Z; (Q)

50+j10

Z; (Q)

-j10

Upha (V)

Upay (V)

I (A)

12 (A)

I3 (A)

In (A)

Py (W)

P2 (W)

Ps (W)

P (W)

Q; (Var)

Q, (Var)

Qs (Var)

Q (Var)

S (VA)

Coso

e) Vé gidn dé vectd dién dp, dong dién va céng sudt

A

3

\
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9) Khi déy trung tinh bi diit (bé ddy trung tinh Iy=0). Ghi cdc gié tri vdo bdng 14.3a.
Bdng 14.3a (Théng sé ndo khéng c6 dang sé phic, thi bd tréng 6 ghi dang phic).

Théng s6 Tri hiéu dung | S6é phiic dang dai sé S8 phic dang cuc
Z, (Q) 100+j0
Z; (Q) 50+j10
Z; (Q) -j10
Upha (V)
Upay (V)
Iy (A)
I2 (A)

I3 (A)

f) Nhan xét
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14.3.1.4. HE THONG Y - A KHONG CAN BANG
a) Sinh vién vé mach nhu hinh 14.4.

.33'
(-

Hinh 14.4: Hé théng Y - A khéng cdn bdng

b) Péng CB cdp ngudn dién ép 3 pha: u; = 50 sin(wt + 0%, u; = 50 sin(wt -120%, u, = 50
sin(ot -240°% v&i tdn s6 f = 50Hz cho mach.

c) Né&u cé 1 Watt k&, thi do P, xong réi do P,. Céng sudt tdng: P = P, + P,.

d) Ghi va tinh cdc gié tri vdo bdng 14.4.

Bdng 14.4 (thdng s6 ndo khdng cé dang phic thi bd tréng 6 ghi dang phic).

Théng sé Tri hiéu dung | S6é phiic dang dai sé S8 phlc dang cuc

Z, (Q) 100 +jO

Z; (Q) 50 +j10

Z; (Q) -j10

Upha (V)

Upay (V)

I (A)

2 (A)

I3 (A)

lena (A)

P (W)

P2 (W)

P (W)

Q; (Var)

Q, (Var)

Q (Var)

S (VA)

Coso

e) Vé gidn dé vectd dién dp, dong dién va céng sudt
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f) Nhan xét
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14.3.2. PUGNG DAY CO TONG TR (Zasy = 5Q)

14.3.2.1. HE THONG Y - Y CAN BANG

a) Sinh vién vé mach nhu hinh 14.5.

b) Péng CB cdp ngudn dién dp 3 pha: u; = 50 sin(at + 0%, u; = 50 sin(wt -120%, u; = 50
sin(ot -240°% v&i tdn s6 f = 50Hz cho mach.

¢) Mdc Watt k&€ dé do cong sudit P, va P; cho hai pha con lai tuong tu nhu trudng
hgp do céng sudt P; & hinh 14.5.

d) Ghi va tinh cdc gié tri vdo bdng 14.5.

Uy y * Z
day N W\ R 1
C/
v
Uz zday 22
ne—{ —1 —1—4¢N
Us Lyay Z;
Lyay
| IS

Hinh 14.5: Hé théng Y - Y cdn bdng

Bdng 14.5 (thdng s6 ndo khéng cé dang phic thi b tréng 6 ghi dang phic).

Thdng s6 Tri hiéu dung | S6 phic dang dai s6 $6 phiic dang cuc

Z, (Q) 100 + jO

Z; (Q) 100 + jO

Z; (Q) 100 + jO

Upha (V)

Upay (V)

I (A)

12 (A)

I3 (A)

In (A)

P (W)

P, (W)

Ps (W)

P (W)

Q; (Var)

Q, (Var)

Q; (Var)

Q (Var)

S (VA)

Coso

dey 5+ 10
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e) Vé gidn dé vectd dién dp, dong dién va céng sudt

A

\

\

f) Nhan xét
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14.3.2.2. HE THONG Y - A CAN BANG
a) Sinh vién vé mach nhu hinh 14.6.

VR LT(]\
] () + W1J
O

u2 quy

n ! c) + f ]
\ () A —

e

Z,
Z;
Z;
Hinh 14.6: Hé théng Y - A cdn bdng
b) Chay mé phdng & ch& dé phdn tich AC véi nguén dién ép 3 pha: u; = 50 sin(wt +
0%, u; = 50 sin(wt -120°), u, = 50 sin(wt -240°) véi tan s6 f = 50Hz cho mach.
c) Né€u cé 1 Watt k&, thi do P; xong réi do P,. Céng sudt téng: P = P, + P,.

d) Ghi va tinh céc gid tri véo bdng 14.6.
Bdng 14.6 (thdng sé ndo khéng c6 dang phic thi bd tréng 6 ghi dang phiic).

Théng s6 Tri hiéu dung | S6 phic dang dai sé $6 phiic dang cuc

Z, (Q) 100 + jO

Z; (Q) 100 + jO

Z; (Q) 100 + jO

Upha (V)

Upay (V)

i (A)

12 (A)

I3 (A)

lpha (A)

Pi (W)

P2 (W)

P (W)

Q; (Var)

Q, (Var)

Q (Var)

S (VA)

Coso

dey

e) Vé gidn dé vectd dién dp, dong dién va céng sudt
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f) Nhan xét
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14.3.2.3. HE THONG Y - Y KHONG CAN BANG
a) Sinh vién vé mach nhu hinh 14.7.

U1 Zas x z
N oy N —
SO
v
Uz dey 22
n ¢ A 8 + | | ~YYY 4N
C Us Laay : 1213
q A 17
Zyay
1
| S|

Hinh 3.7: Hé théng Y - Y khéng cdn bdng

b) Péng CB cdp ngudn dién ép 3 pha: u; = 50 sin(wt + 0%, u; = 50 sin(wt -120%, u, = 50
sin(wt -240°% véi tan s6 f = 50Hz cho mach.

c) Mdc Watt k€ dé€ do cong sudit P, va P; cho hai pha con lai tuong tu nhu trudng
hgp do céng sudt P; & hinh 14.7

d) Ghi va tinh céc gid tri véo bdng 14.7

Bdng 14.7 (théng sé ndo khéng ghi dugc dang phic thi bd tréng 6 ghi dang phic).

Théng sé Tri hiéu dung | S6é phiic dang dai sé S8 phlc dang cuc

Z,(Q) 100+j0

Z; (Q) 50+j10

Z; (Q) -j10

Upha (V)

Upay (V)

I (A)

1> (A)

I3 (A)

In (A)

P (W)

P2 (W)

Ps (W)

P (W)

Q; (Var)

Q, (Var)

Qs (Var)

Q (Var)

S (VA)

Coso

dey
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e) Vé gidn dé vectd dién dp, dong dién va céng sudt

A

 J

Y

h) Khi déy trung tinh bi dit (bd ddy trung tinh Iy=0). Ghi cdc gié tri vdo bdng 14.7q.
Bdng 14.7a (Théng s6 ndo khdng cé dang sé phc, thi bé tréng 6 ghi dang phic).

Théng s6 Tri hiéu dung | S6é phiic dang dai sé S8 phic dang cuc

Z, (Q) 100+j0

Z; (Q) 50+j10

Z; (Q) -j10

Upha (V)

UDéy (V>

I (A)

1> (A)

I3 (A)

Phong thi nghiém mach dién Trang 133




KHOA PIEN PH CONG NGHIEP TP. HCM

f) Vé gidn dé vects dién dp, dong dién va céng sudt

A

g) Nhan xét
14.3.2.4. HE THONG Y - A KHONG CAN BANG
a) Sinh vién méc mach nhu hinh 14.8.
Z
1 -
| I e
* 22
* — F—r—s
ch‘: Z
u y 3

Hinh 3.8: Hé théng Y - A khéng can bdng
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b) Péng CB cdp ngudn dién dp 3 pha: u; = 50 sin(at + 0%, u; = 50 sin(wt -120%, u;, = 50

sin(ot -240°% v&i tdn s6 f = 50Hz cho mach.

¢) Né&u cé 1 Watt k€, thi do P, xong rdi do P,. Cong sudt téng: P = P, + P,.
d) Ghi va tinh céc gid tri véo bdng 14.8.
Bdng 14.8 (thdng s6 ndo khéng cé dang phic thi bd tréng 6 ghi dang phic).

Théng s6 Tri hiéu dung

$6 phiic dang dai sé

$6 phiic dang cuc

Z, ()

100 +j0

Z; (Q)

50 +j10

Z; (Q)

-j10

Upna (V)

Upay (V)

I (A)

I, (A)

I3 (A)

lpha (A)

P, (W)

P2 (W)

P (W)

Q; (Var)

Q, (Var)

Q (Var)

S (VA)

Coso

dey

e) Vé gidn dé vectd dién dp, dong dién va céng sudt

/

A
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f) Nhan xét
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PHAN LUC PHU

HUGNE DAN ST DUNG
PHAN MEM MO PuONE TINA Pro 7.0

A. MUC PICH

< Giap sinh vién biét cach st dung cdc thiét bi va linh kién trong Tina Pro V7.0 dé vé
mé phédng mach dién.

% Gilp cho sinh vién cé khd ndng vé va ti€n hanh chay mé phdng trén mdy tinh,
dé€ khdo sat céc théng s6 va cdc dudng ddc tuyén cla nhiing mach dién. Hinh
thanh cho sinh vién phuong phdp mé phdng cédc mach dién trén mdy tinh cé
nhén s dung chuang trinh TINA Pro va Pspice Ia nén tang.

B. THYC HIEN MO PHONG

Sau khi sinh vién Iam thi nghiém xong bdi ndo, thi vé mach va chay mé phdng
trén mdy tinh v&i phdn mém TINA Pro 7.0 (ng véi bdi thi nghi@ém ma sinh vién via lam
xong. P€ vé mach va chay mo phdng mach dugc tét, sinh vién nén doc qua phdn
phu luc: HUSNG DAN SU DUNG PHAN MEM MO PHONG TINA Pro 7.0, réi ti d6 vé
mach cdn mé phdng trén mdy tinh cd nhén va dat céc thiét do tuong Gng cho mach
vé chon ché dé mé phdng phu hgp véi mach.

Sau khi chay mé phdng xong, sinh vién so sanh két qud mé phdng véi két qud thi
nghiém va cho nhdn xét hai két qud thi nghiém va két mé phdng trén mdy tinh.

C. GIGI THIEU

Tina Pro 7.0 dung dé€ vé va mé phdng trong qud trinh day va hoc mach dién. N6
gdm cé: Mé hinh céc thdng sé, phan tich mang, phan tich Fourier, phan tich phé
Fourier, phén tich nhiéu, phén tich tinh todn, phén tich két qud, gidn dé vector pha,
gidn dé Nyquits

1. GISI THIEU CUA SO LAM VIEC

T
AL
Click chuét vao bi€u tugng BIEN | hodc vao dudng dan Start/ Programs/ Tina

Pro for windows/ Ting, thi clia sé Iam viéc cuta Tina hién ra nhu hinh 1.
< Vung lam viéc 1a noi ching ta vé mach, réi ti€n hanh chay mé phdng dé do, thi
mach, phén tich mach
Ving lam viéc ném trong mét clia s6 c6 thé di chuyén va thay déi kich thudc.
Vung chta linh kién ndm phia trén ving Iam viéc, chla cdc linh kién dung dé vé
mach.

X3

%

X3

S
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< Vung chiia cdc thiét bi do ndm phia trén ving lam viéc, chia cdc thiét bi do nhu:
VOM, oscilloscope, nguén phat séng

E!Nuname - Schematic Editor - 10| x|

File Edit Insert View Analysis T&M Tools Help
IT-El"FlTlrl’;il ﬂl“l-'l'—ll?l'l[l[l% 'I %t *lﬂi}llﬁmund |
-+ r ]

[T SB[ B ] &[] = [Fe =]~ B )

"% Basic /5 witches {Meters /S ources § 3emiconductars 45 pice Macra Models fGates AF ip-flops (&0 /DA-555 | B

AL

-
4| | 5

Il,l"h:urmmnaI.I'

Hinh 1: Vang Iam viéc cua Tina Pro 7.0

2. CAC DUNG CUY PO MACH

a) Multimeter: Dung d€ dé do dién dp, dong dién, dién tr3, tan sd. Tuy dai lugng cén
do la dong, ép, dién tré hay tdn s6 ma ta chon chiic ndng do tuong Ung trén
Multimeter. Ta ciing cé thé do AC hay DC bdng cdch chon cdc chiic ndng tuong
Ung trén Mutimeter.

]
~Range——
0.000 v [|NCHINEE
Function ~Input
=v | ~v = | w EE
~1 | obm | Frea | | Lo |

Hinh 2: Digital Multimeter

b) Mdy phat séng (function generator): nguén phat séng cé cdc dang séng: sin,
vuéng hay xung tam gidc. Ta cé thé diéu chinh tdn s&, duty cycle, bién dé va mic
DC cua tin hiéu.
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x|

o

—Control Output —Parameters
| mme (N
—waveform ! I E dit I r I
Sweep
On | Euntl Lin |

Startl Stupl TimeI NumI

[ ampr
__ [ ..
ou |

Hinh 3: Function generator

¢) Dao déng ky (Oscilloscope): Oscilloscope dugc mé phdng giéng hét
Oscilloscope thuc cé hai kénh. Cé thé dugc kich thich bdng tin hiéu bén ngodi,

bdng mach quét bén trong, kich thich bdng canh l1én hay canh xuéng.

x
—Trigger —Honzontal
I bode Su:uuru:el Time/Div
Level Position
[o 2 e 2
I £ ¥ | Mode
| AT LR
—Storage v _I
Fun 'I—Stnp ource
Store | Eraze | I 3
| Channel —Wertical
| = Volts/Div
Coupling I-I 0 %
A HA ¥E: D ’7| oD+ | x-‘«l:l Position
E: T TE: Ly ||:| E
—Cursor Data I On =
B 0 LN 2 | F
& 8] oof <[> 25| | 3 |
Hinh 4: Oscillscope
d) XY Recorder: Dung d€ so sdnh géc pha cua hai tin hiéu.
Phong thi nghiém mach dién
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x|
—X Ehullllr.-:
Yoltz/Div
| =l =
Pozition
0 =
_Y Ehulllll.‘.:
Yoltz/Div
(] [0 2]
Position
[ on 3
—Control
7 . 5 _Start [ Stop _Erase| _auto |
E: T ¥E: DY art | Stop rase uto

—Cursor "Data

Mo o on| o] j2]=] || 2

Hinh 5: XY Recorder

e) Signal analyzer

Signal Analyzer - Yirtual 5[

—Display— [ Control

2a.o—_ I dB Magnitude = I Source. ..

| : - Dizplay...

] High |2|:| ﬂv e
0.0

4B I Trigaer. ..
- Low 2 2|| | Fet-window |
E .;._.3_- —Measurement
& 1 Amplitude —Frequency
Range Start  [Hz]

-0.0—+ 100p : W |1—§
] | Auta Man | +_'_4| Stop [Hz]
200 ——H————H————H——H

Mod 2
1.0 0.0 000 A M0 00 L0 e

2 Rezolution
Frequancy [Hz] ISWEpt-SInE vI
. . . . [100 ﬂi Log
I B HE: o Start I Stop _I

B: A fB: oY

Coupling——
[a 8| on| «|»| 2|=]| | ]| >llon | bocfac

—Cursor "D ata ~Channel

Hinh 6: Signal Anlyzer

) Network Anlyzer
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ﬂ
—Dizplay —Control
2, = I Palar - I Source...
. w High I_I—g Display...
) B Trigger. ..
By £ =
4 Low I'-I vl
—Measurement
=gy g b g 2 E Amplitude ~Frequency—
q Range Start  [Hz]
W 1000 2 v || [ B
"3.'3*{; I Auto | Man I r_'_il Stop [Hz]
@% ¥y Mode Im - g
g = ITransmissinn C VI #‘%ﬂt
. . ~| LOQ
A R HB: o Start I Stop
B WA VB oY
—Cursor Data Channel
& 0] oo «[v] 2[s] ] 2=l P @ © oz

Hinh 7: Network Anlyzer

3. CAC LINH KIEN ANALOG

Cdc linh kién cé trong phdn mé phdng analog dugc liét ké theo thi tu ABC.

a) Bién thé
b) BJT

c) Bong dén
d) Cau chi
e) Cong tdc
f) Cudn day
g) Diode

h) Diode Zener
i) JFET

j) LED

k) MOSFET

4. MOT Vi DY VE MO PHONG TINA Pro

) Nguén ap AC
m) Nguén dong AC
n) Nguén déng DC
0) Nguén phu thuéc
p) Diém mass

q) Piém nai

r) biéntré

s) OP-AMP

B Pin

u) RG le

V) Tu dién

Ta ti€n hanh vé mach va chay mé phdng dé€ do va phan tich mach nhu hinh 8.
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a) Phan tich AC: K&t qud nhu hinh 9

& 391y 38510

=
R 1k
& L AT
&1 i 1
Win S 03. —L E
S in Clu
| . 1 |
- s
Hinh 9

b) Bdng két quad sau khi phan tich (hinh 10)

SHOWC 31N 51480

5.00

x| 90
|_R[2.1] 3.91ma / 38.51° ] \
|_Win[2.0] 390md A 141,49 2 40 _ .
W_C[1.0] 211V /51497 Vo= (306 +j2.44)Y .
Y R[2.1] 3914 / 38.51° ]
VW[, 311y /51497 1.00 "
V_VIn[2.0] 5 /O - .
V_WR[2] 3914 / 38.51° = 38,510 W, = (600 +j0.00 .
W 311 £ 0dd— -
Vin B g ] s1.49°
VP 1 311 /51,497 = oo _ -
VP 2 B /0 7. Ve=(1.94-j244 -
VR 391 3 ‘
Shaw LS -
v ModalVaolkages [+ Currents 3
|7 Other VD"EQES |7 Dutputs -2.00 T T T T T T T T T T I T |
.00 000 100 208 300 400 500
? Help | u}l Feal part
Hinh 10: két qud sau khi phén tich Hinh 11: Gidn dé vector
¢) Gidn dé vector (Hinh 12)
d) Fourier Series
S804
Z 2.00]
EL 1004
0.00 t T 1 T 1
2] 1 z2 3 4 5
Baze frequency 200[Hz)]
.00
= B0.00
? .00
* z0.00]
o.00

Phong thi nghiém mach dién
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zl
Sampling start time |4IT|
Baze frequency IEUU
Mumber of zamples IEEE j Calculate
Mumber of harmanics |5 j x Cancel
Format | C * explj * [kt + f]] -
| | |——
Dutput |x.f|n =]
Tranzient inital condition Draw
¢ Calculate operating point
" Use initial conditions
" Zem initial walues
Fourier coefficients
k Amplitude [C] FPhase [o] -
0. 5.58m 180
1. 25 212
2. 5.57m 17722
3 5. Bdm 176
4 5 57m 17431 hd
Harmonic distartion : 0. 44505%
Hinh 12: Fourier Series
e) Phan tich phé (hinh 13)
28 00m—
20 00m—
= _
T _
S 15.00m—
" _
= _
= _
= _|
2 7000 .
{ -
500m-
(3, () — . —T . —T— . —
0 2k 400k B0k
Frequency (Hz)
Hinh 13
f) Gid tri dién dp do trén R va C (Hinh 14)
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Digital Multimeter - x| Digital Multimeter - |
rRange ~Range—
Function —Input Function ~Input

v =) | ] =v | =1 | w -
~1 | obm | Freq ||| o [ESEEN-] ~1 | omm | Feq | | Lo ESHEN-]

Hinh 14a: Gia ti dién ap do trén R Hinh 14b: Gia tri dién ap do trén C

g) Phan tich tin hiéutrénRva C

Signal Analyzer - Yirtual 5[

—Dizplay— [ Control

20'0_. II:IB M agritude VI Source. ..

1 = - Dizplay...
J High |2|:| ﬂv | BAEAERe
0.0 dB I Trigger...

—_ J Low I'EEI :I Hef. Ao

E' 0.0 ] —Meazsurement

a8 1 Amplitude —Frequency
Range Stait  [Hz]

_'?l.'J.l:'—: 1 : iI |1—§
] | Auto | Man | ﬂl Stop [Hz]
e - R Sl ol Mode Iﬁ g

1.0 0.0 F00.0 10 10,0

8 Rezolution
Frequency [Hz] ISWEpt-SIr‘lE vI
|2n E‘: Log
A i XB: OH: M _I

B: RS fB: o

—Cursor "D ata Channel

Coupling——
[a 8] on| «|»| 2|=| || 2®f||vc =lfon | DCfac

i

_Eﬂﬂ T T IIIIII| T T IIIIII| T T IIIIII| T T IIIIII|

i o0 o0 7.0k 70 .0k
Freguency [Hz]
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Output

Oscilloscope - Yirtual 5[
—Trigger —Honzontal
| Mode Su:uuru:el Time/fDiv
I.-’-'-.utu:u 'I IEUUU 3:
Level Pozition
[0 3: [0 EI:
I £ % | Mode
| i
—Storage 1) _I
X Source
| Run Stop
Store I Eraze Il""llr'I jv
_EhﬂIIIIEI —"I."ertic:al
|M:|' Volts/Div
Coupling I-I E
’7DE = | AC Poszition
ey |
Auto I
|

i) Network Analyzer
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ﬂ
—Display— | [ Control
2, = Polar Source...
= & Highl_l—g Display...
&o Re | Trigger...
Fa -
A Low | g
—Measurement
TR TR
g § - - R - Amphtude | [ Frequency
g Range Stat  [Hz]
1000 2] v || |[m 2
Ic."ﬂ.i" b
"2?{;- I Auto - Man | r_'_il Stop [Hz]
@”ﬁ 2 Mode Iﬁ . g
§ = ITransmissinn Ci 'I Iﬂ%"—m
= Lu:ugl
2 b ¥ D Start l_ﬁtup
B: WA V¥A: ov:
_EUISDI Data _Ehﬂlll u::
> BRI EE (ﬂw ot © © oz

j) Transient Analyzer

5.00—

Output
[
'
T

4.00m 10.00m
Time (=)

Tuong tu nhu v@y cho cdc phdn tich: Symbolic Analyzer, Noise Analyzer,
Optimization.
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