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THIET KE BAI THI NGHIEM AO VE MACH CAU
VA MACH CHINH LUU TREN PHAN MEM MATLAB 8.0
NHAM HO TRQ TIEN TRINH DAY VA HQC O TRUONG THPT

Giap Thj Thuy Trang”, Phan Dinh Quang
Truong Pai hoc Su pham - DH Thai Nguyén

TOM TAT

Trong bai bao nay, chung t6i sir dung cic cong cu c6 sin trong thu vién simulink ctia phin mém
MATLAB d¢ thiét ké hai bo thi nghiém ao (TNA) nham hd trg tién trinh day va hoc ¢ truong
trung hoc phé thong (THPT). Hai b TNA: bd thi nghiém mach cau dién tré va bo thi nghiém
chinh Iuu dong dién da dugc thiét ké. Uu diém cua hai bd TNA 1a duoc thiét ké don gian, dé thuc
hién thi nghiém va quan sét trén 16p. Nhimg vu diém nay mé ra hi vong 16n trong viéc thay thé cac
thi nghiém thuc ma n6 thuong cong kénh, tén nhiéu thoi gian va cong ste chuén bi trude khi 1én
16p. Hon nita, TNA con hd trg gido vién (GV) co thé thyc hién nhiéu thi nghiém v6i cac diéu kién
vat 1y khac nhau trong thoi gian ngén, didu nay s& gitp GV ¢6 co hdi truyén tai nhidu kién thirc
dén nguoi hoc.
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DESIGN VIRTUAL EXPERIMENT ABOUT RESISTOR BRIDGE CIRCUIT
AND RECTIFIED CURRENT CIRCUIT BY MATLAB 8.0 SOFTWARE TO
SUPPORT TEACHING AND LEARNING PROGRAM AT HIGH SCHOOL
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ABSTRACT

In this paper, we use the tools available in the simulink library in MATLAB software to design
two sets of virtual experiment which support the teaching and learning process in high school.
Two sets of virtual experiment: a resistor bridge circuit and a rectified current circuit were
designed. The advantage of the two sets of virtual experiment is simple in design, easy to conduct
experiments and observe in the classroom. These advantages open up great hopes for replacing
real experiments that are often cumbersome, time-consuming and laborious to prepare before
class. Moreover, virtual experiments also support teachers to be able to perform many experiments
with different physical conditions in a short time. This will help teachers have the opportunity to
convey a lot of knowledge to learners.
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1. it van dé

Theo yéu cdu ciia chuong trinh gido duc phd
thong méi, trong qua trinh day - hoc mén Vat 1y
hién nay doi hoi phai thuc hién nhicu thi
nghiém, boi vi thi nghiém vat ly dong vai tro
quan trong dbi véi su phat trién nang luc cua
nguoi hoc [1]-[3]. Tuy nhién, khi thyc hién cac
thi nghiém thuc trén 16p ngudi gido vién thuong
gap rat nhidu kho khan vé co so vat chit, trang
thiét bi thi nghiém, khong gian va thoi gian. Do
do, viéc nghién ctru thiét ké cac bo thi nghiém
40 (TNA) 1a budc tién dang ké va gop phan
nang cao chat luong day va hoc mén vat 1y.

Mat khac, cung voi sy phat trién cua cudc
cach mang cong nghi€p 4.0, cac ng dung
cdng nghé may tinh di gop phan quan trong
trong cong cudc d6i méi can ban toan dién
gido duc, nham dap Gmg nhu cau phét trién
cia xa hoi va nhan loai. V&1 su ra doi cua
nhidu phan mém véi nhimg tinh ning wu viét,
nhidu cong viéc trong giang day trudc day
phai thyc hién tryc tiép bﬁng chan tay, thi
hién nay dd dan dan duogc thay thé bai may
tinh [4], [5]. O Viét Nam, da c¢6 nhiéu truong
trung hoc phd thong (THPT) sir dung cong
nghé thong tin, tng dung may tinh dé thuc
hién thiét ké cac bd TNA hd trg trong quéa
trinh day va hoc [4]-[8]. Trong d6 thu vién
simulink dang dugc khai thac manh mé. Nhung
cho dén nay, chung t6i chua thiy b TNA vé
mach cau dién tr& va chinh luu dong dién xuat
hién. Do d6, muc dich chinh cta bai bdo nay la
thiét ké hai bd TNA vé mach cau dién tré va
chinh Ivu dong dién nham hd tro tién trinh day
hoc cua giao vién (GV) ¢ THPT.

2. Phwong phap nghién ciru

Pé thiét ké cac bd TNA, trudc hét chung ta
can hiéu mot sb thao tac co ban khi khai thac
thu vién simulink trong Matlab 8.0 [6], [7].

+ Thao tac vao giao dién simulink: Click vao
biéu twong Simulink icon; Tir cira s6 1énh,
danh 1énh simulink va enter.

+ Tao mot mo6 hinh mdi bﬁng cach: Click vao
icon New model hodc gd Ctrl-N; Menu File
— New — Model.

+ Tao céc khdi: tir thu vién Simulink chon
khéi can dung, nhdp chudt vao va kéo ra ctra
s6 md hinh.

+ Luu trit mo6 hinh bang Iénh: Save (File —
Save) hodc nhip vio icon Save.

+ Dich chuyén cac khdi: don gian bang cach
nhip vao khéi d6 va kéo tha.

+ Nbi tin hiéu: Pua con chudt t&i ngo ra cua
khéi (ddu “>), khi d6 con chudt s& c6 dang
“+”_Kéo ré chudt toi ngd vao ciia mot khdi
khéc va tha ra dé két ndi tin higu.

+ M6 phong mo hinh: Dung Iénh Start (Menu
Simulation — Start) hodc nhap chudt vao
icon Start.

+ Xem tin hiéu tir Scope: nhip déi vao khoi
Scope: Truéc khi moé phéng moéd hinh
Simulink, ching ta can dit cac thong s md
phong bang cach chon menu Simulation —
Configuration
Configuration Parameters, chiing ta c6 thé dat
mot s6 thong s nhu Start time, Stop time
(second — gidy) va phuong phap giai Solver,
Solver options,... sau d6 nhin nat OK.

Parameters. O cia sO

3. Két qua va thao luan

Trong muc nay, ching toi tién hanh thiét ké
hai bo TNA trong thu vién simulink [6].

3.1. Thi nghi¢m nghién ciru mach cau dign tré
3.1.1. Muyc dich thi nghiém

Sau khi thyc hién bai thi nghiém nay, hoc sinh:

- Biét duoc cAu tao ctia mach cau dién tré;

- Nhan biét va hiéu dugc diéu kién can béng
cua mach cau.

- Ung dung duoc bo thi nghiém 4o dé khao
sat cac thong so trong mach, tur do giai duogc
nhanh dap sO cuia tat ca cac bai tap lién quan
dén mach cau dién tré.

3.1.2. Co s¢' Iy thuyét va so do thi nghiém do
* Co so ly thuyét: So @6 thi nghiém mach
cau dién tré nhu hinh 1.
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R, R, R, R,
- Mach cau khéng can bang khi s # 0, Us
Hinh 1. So' @6 mach céu dién tré. £ 0> & #* & )
R, R,
- Mach cau can bang khi:
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Hinh 2. So @6 mdc mach TNA. Bén trdi déi véi mach cau can bang, bén phai mach cau khéng can bang

* So dd thi nghiém a0 vé mach cau dién tro hinh 2.

Trong do:

= e—

R=1

—n—|r—n—

bC1zv

La dién tro R ¢6 gia tri bang 1 (Q)

Display1: 12 phan man hinh hién thi gié tri cuong d6 dong dién do duoc tuong
ung voi ampe Al.

La nguon dién

Céc khéi khéc trong so d6 hinh 2 c6 y nghia tuong tu nhu ba khdi trén.
3.1.3. Tién hanh thi nghiém do va in két qua
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+ B4 tri thi nghiém trong thu vién simulink ciia phan mém MATLAB nhu ¢6 thé thay trén hinh 2,
Cac gia tri dién tro thoa man lan luot cac hé thac (1) va (2).

+ Tién hanh thi nghi¢m: nhan nut Play nhu thay trén hinh 3 (cac khéi trong hinh 3 c6 y nghia
tuong tu nhu cac khoi trong hinh 2).
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Hinh 3. So d6 mdc mach TNA doc sé liéu dau vao va dau ra
- Quan sét cac két qua cho mach cau khdng can bing ¢ Display3 va Display5
- Quan sat cac dong mach chinh & Displayl va Display4.
- Quan sét céc két qua cho mach cau can bang ¢ Display va Display2
3.1.4. Két qua thi nghiém
Lap bang s liéu:

Bang 1. Gia trj cac thong sé ciia mach cau dién tré
Mach ciu can bing
Lando | Ri(QQ) | R:(Q) | Rs(QQ) | R () | U(V) I (A) Us(V) Is(A)
1 1 2 3 6 12 4.5 0 0

Mach cau khong can bang
Lando | Ri(Q) | R (QQ) | Rs(QQ) | Re(QY) | U(V) 1 (A) Us(V) I5(A)
1 2 2 3 6 12 3.93 1.17 -0.23

Nhan xét két qua thi nghiém:

3.1.5. Cau hdi kiém tra

Mach ciu dién tré c6 cdu tao nhu thé nao? Dau hiéu nhan biét mach cau dién tré ¢ trang thai can
bang? khéng céan bang?
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- Ching minh rang mach cu dién tré can
bang khi cac dién tro cd gia tri thoa mén hé
R_R
R, R,

thuc:

- Trinh bay phuong phap tinh cuong d6 dong
dién va hiéu dién thé cua mai dién tro trong
mach cau.

3.1.6. Viét bao cao thi nghi¢m

Theo mau trong tai liéu tham khao [8].

3.2. Thi nghiém nghién ci&u mach chinh
Iuru dong dién

3.2.1. Muc dich thi nghiém

Sau khi thyc hién bai thi nghiém nay, hoc sinh:

- Biét dugc khai niém mach chinh luu la
mach dién bao gdm cac linh kién dién - dién
tr, dung dé bién doidong dién xoay
chiéu thanh dong dién mot chiéu.

- Biét duoc ciu tao va hiéu dugc nguyén ly
hoat dong cua cac mach chinh luu ntra chu ky
va cé chu ky.

- Phan biét dugc mach chinh luu mot nira chu
ky va mach chinh luu ca chu ky; mach chinh
Iru ca chu ky dung 2 di-6t va mach chinh luu
ca chu ky dung 4 di-6t.

- Biét duoc mach chinh luu sir dung trong cac
bd ngudn cung cip dong dién mot chibu,
trong cac mach tach song tin hiéu vo tuyén
dién va trong céc thiét bi v tuyén...

3.2.2. Co s¢ Iy thuyét va so do thi nghiém do

A
s 0 > 0
okt B
B ®

*Co s6 1y thuyét chinh luu nira chu ky (hinh 4):
- Trong nira chu ky dau: A Ia cyc duong, B la
cuc am, dong dién di qua di-6t dén tai R va vé B.
- Trong ntra chu ky sau: B la cuc duong, A la
cuc am, di-6t khong cho dong dién di qua. Vi
chi nira chu ky dau c6 dong dién mot chiéu di
qua R nén mach chinh luu nay c6 hiéu suét
truyén cong suat thip va co thé lip trong cic
mach nguén mot pha.

*Co s0 Iy thuyét chinh luu ca chu ky (hinh 5):
- Trong nira chu ky dau: A 1a cuc duong, B 1a
cuc am, dong dién truyén tor A qua di-6t 6 1,
dén tai R, qua di-6t s6 4 va vé B.

- Trong nura chu ky sau: B la cuc duong, A la
cuc am, dong di¢n tmyén tor B qua di-6t s 2,
dén tai R, qua di-6t s6 3 va vé A.

Mach chinh luu ca chu ky c6 hiéu suit cao
hon mach chinh luu ntra chu ky. Tuy nhién
trong mach dién khong c6 diém giira cta bién
4p nén s& can dén 4 di-6t thay vi can hai di-6t
nhu hinh 6.

3.2.3. Ti¢n hanh thi nghiém do va in két qua
Hinh 7 va 8 cho thiy so do thi nghiém 4o vé
mach chinh luu ntra chu ky, mach chinh luu
ca chu ky va két qua diu ra xuét hién trén dao
dong ky cua bd chinh luu 40 mdt ntra va ca
chu ky. Két qua trén dao dong ky 1a phu hop
kha t6t v6i két qua nhan dugc tir bo thi
nghiém thuyc.

U

Hinh 4. Mach chinh luu mét nira chu ky
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Hinh 5. Mach chinh lwu cé chu ky ding 4 di-6t

1
U
t
2

Hinh 6. Mach chinh luu cd chu ky ding 2 di-ot

3.2.4. Két qua thi nghiém
Lap bang sé liéu:
Bang 2. Pdc diém dong dién vao va dong dién ra qua mach chinh luu
Mach chinh lwu nita chu ky

Lan do Tin hiéu vao Tin hiéu ra
Bién do Chu ky Bién do Chu ky
1
Mach chinh lwu cé chu ky
Lan do Tin hiéu vao Tin hiéu ra
Bién do Chu ky Bién do Chu ky
1

o
}v
0
L

g
——— =
Ampe ke
Dicde P
L

+ Q
@ AC Voltage Source

Series RLC Branch

Sou khichinh lua

Hinh 7. So d6 va két qua in trén dao déng ky ciia bé chinh heu niva chu ky
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Man khichinh oo

Hinh 8. So do va két qua in trén dao dong ky ciia mach chinh heu ca niva chu ky

Nhan xét két qua thi nghiém:

3.2.5 Cdu héi kiém tra

- Trinh bay khai niém vé mach chinh luu
dong dién.

- Trinh bay cau tao cua di-Ot, tir d6 giai thich tai
sao dong dién di qua di-6t chi theo mot chiéu.

- So sanh cac mach chinh luu ca chu ky: mach
dung 2 di-6t va mach dung 4 di-6t.

3.2.6 Viét bdo cdo thi nghiém

Theo mau trong tai liéu tham khao [8].

4. Két luan

Trong bai bao nay, ching t6i da khai thac
thanh cong thu vién simulink ctia phan mém
MATLAB dé thiét ké cac bo TNA. Bai bao da
dat dugc mot sb két qua nghién ctru sau:

- P thiét ké thanh cong hai bd TNA mat 13,
mach cau dién trd va hai 1a mach chinh luu
dong xoay chiéu thanh dong mot chiéu.

- Bai bao da cung cép cho GV day ¢ cac truong
THPT hai b TNA ma n6 c¢6 kha nang thay thé
thi nghlem thuc khi giang day trén lop Dong
thoi, két qua ctia bai bao ciing cung cap tai liéu
tham khao hitu ich, gitp GV c6 thé tu thiét ké
céc bd TNA cho mot s6 bai hoc khéc.

Loi cadm on

Nghién clru nay dugc tai tr¢g bdi chuong
trinh Nghién cru Khoa hoc va Coéng nghé
Truong Pai hoc Su pham - Pai hoc Thai

Nguyén cho Dé tai cip Co so nam 2019, mai
s6: CS-2019-02.
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