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LOI NOI PAU

Diéu khién 1a mét linh vuc quan trong cua doi séng xa hoi, caa nén kinh
té qudc dan, caa khoa hoc ki thuat va cua nén dai céng nghiép. Bat ca & vi tri
nao, bat ctr [am mot cdng viéc gi mdi nguoi trong chiing ta déu tiép can véi diéu
khién. N6 Ia khau quan trong quyét dinh su thanh bai trong moi hoat dong cua
ching ta.

Nén dai cong nghiép hién nay cang ngay cang dugc nang cao, muc do tu
dong hoéa véi myc dich nang cao niang suét lao dong, giam chi phi san xuét, giai
phong con ngudi ra khoi nhitng vi tri lam viéc nguy hiém va doc hai ... Dé tiép
can voi nén dai cong nghiép co trinh do ty dong hoa cao National Instruments 1a
tién phong dimg dau vé cac dung cu 4o, phuong phap do dac va tu dong hoa cua
cac k¥ su, nha khoa hoc trong cong nghiép. LabVIEW nham nang cao kha ning
do ludng cong nghiép nhd nhitng dic diém mdi dugc thiét ké cho nhiing giao
dién phan tich va diéu khién tién tién, quan 1y hé théng phan tin ning cao va
dich (target) mai cho giao dién ngudi mdy (HMI). Moi truong LabVIEW mé
tuong thich v&1 moi thiét bi do v&i céc trg gilp tuong tac, tao ma nguén va kha
nang két ndi t6i hang nghin thiét bi gitp tap hop dit liéu dé dang. Vi LabVIEW
cung cép tinh két ndi t&i hau hét moi thiét bi do, nén ban c6 thé dé dang két hop
nhitng Ung dung LabVIEW méi vao cac hé théng hién dai. Chinh vi vdy ma
LabVIEW ngay cang duoc tng dung rong rdi va tré thanh lya chon hang dau
ctia cac k¥ su va cac nha khoa hoc trén toan thé gioi.

Muc dich nghién ctru ciia d6 an:

- Nghién ctu vé céach thac st dung phan mém LabVIEW, tim hiéu vé cac
tng dung caa LabVIEW nhu: cach tao giao dién, lap trinh so do khéi, 1am thé
nao dé tao thiét bi a0 (V1) va thiét bi a0 con (Sub VI) ...

- Nghién ctu vé card USB- 9001, cach truyén va nhan tin hiéu tir phan
mém LabVIEW t&i card USB- 9001.

- Piéu khién va 6n dinh nhiét do trong 10 nhiét bang phuong an diéu khién

kiéu Role



Poi twong va pham vi nghién ctru:

Véi dé tai: “Ung dung LabVIEW diéu khién 10 nhiét ghép néi véi may
tinh”, d6i twong nghién ctu cua em bao gém: nghién ctu vé phan mém
LabVIEW, card USB- 9001, va 10 nhiét dién tro. Thu thap tin hiéu tr cam bién
(cam bién nhiét o), giao tiép véi PC thdng qua card USB- 9001, phan mém
LabVIEW xi Iy tin hiéu dua vao, sau d6 s& xuat tin hiéu ra dé diéu khién nhiam
6n dinh nhiét do trong I0.

Y nghia thuc tién ciia b an:

Nghién cau phan mém LabVIEW véi nhitng @ng dung réat rong rai, bai vi
bang phan mém ching ta c6 thé thiét ké, diéu khién va kiém tra nhu cac phan
cting diéu khién va do dac. LabVIEWc6 kha nang két ni téi rat nhiéu thiét bi
gilip tap hop dit liéu dé dang, ddng thoi cung cap tinh két ndi toi hau hét moi
thiét bi do, vi vay c6 thé dé dang két hop nhitng tng dung LabVIEW moi vao
cac hé thong hién dai.

Ngay nay, cing véi su phat trién cua x& hoi, on dinh nhiét d¢6 duoc tng
dung rong réi trong cdng nghiép va néng nghiép. Trong cong nghiép, 6n dinh
nhiét do dugc ung dung trong cac 10 nung thép, 10 nung gach , trong cac duong
6ng dan dau, 10 hoi trong cic nha may bia ruou...Trong ndng nghiép 6n dinh
nhiét d6 dugc tng dung trong céc 10 ap trang, 10 sy va bao quan cac san pham
ndng san. Nhu vay, viéc on dinh nhiét d6 c6 vai trd quan trong gép phan thic
day su phat trién caa nén kinh té.

N@i dung thuc hién dé tai cia chiing em gom 4 chwong:

Chuong 1: Tong quan vé ngén ngit lap trinh LabVIEW.

Chuong 2: Diéu khién 16 nhiét dién tro.

Chuong 3: Biéu khién 10 nhiét giao tiép véi may tinh bang phan mém
LabVIEW

Chuong 4: Két luan — Hudng phat trién caa dé tai.



Do thoi gian ¢6 han va kién thirc chuyén mén ciing nhu thyc té con han
ché nén ban d6 an nay khong tranh khoi nhiing thiéu sét. Kinh mong nhan duoc
su chi bao, gop Y cua cac thay cd va cac ban dé dd an nay duoc hoan thién hon.

Em xin chan thanh cam on sy giup d& chi bao tan tinh cua cac thay, co,
dic biét 1a thay Nguyén Huy Diing di tao diéu kién tét nhit d¢é em hoan thanh
dd an nay. Em xin kinh chuc cac thay ¢ ludn ludn manh khoe dé co thé tiép tuc

diu dét nhiéu thé hé sinh vién.

Hai Phong, thang 07 nam 2013
Sinh vién thyc hién

Pham Trung Hiéu



CHUONG 1:
TONG QUAN VE NGON NGU LAP TRINH LABVIEW

1.1: Tong quan vé labVIEW
1.1.1. LabVIEW la gi?

LabVIEW (Laboratory Virtual Instrument Engineering Workbench) la
ngdn ngir 1ap trinh d6 hoa sir dung cac biéu tuong (Icon) thay cho nhitng dong
lénh dé tao tng dung.

1.1.2. Vai tro cia LabVIEW

- Kiém tra, do kiém va phan tich tin hiéu trong k¥ thuat (do nhiét do, phan
tich nhiét @6 trong ngay)

- Thu thap dit liéu (Data Acquisition ), (thu thap cac gia tri p suat, cuong
do, dong dién,...)

- Piéu khién cac thiét bi ( diéu khién dong co DC, diéu khién nhiét do trong
10...)

- Phan loai san pham (dung chuong trinh xtr Iy anh dé phan biét san pham
bi 15i, phé pham)

- Bao céo trong cong nghiép (thu thap, phan tich dir liéu va bao cao cho
nguoi quan 1y & rat xa théng qua giao thuc truyén TCP/IP trong méi trudng
mang Ethernet)

- Giao tiép may tinh va truyén dan dir liéu qua cac cong giao tiép ( hd tro
hau hét cac chuan giao tiép nhu USB, PCI, COM, RS-232, RS-485)
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Hinh 1.1 Pham vi irng dung ciia LabVIEW
1.1.3. Cac chirc ning chinh cia LabVIEW
- Thu thap tin hiéu tir céc thiét bi bén ngoai nhu cam bién nhiét do, hinh
anh tr webcam, van toc cua dong co. ..
- Giao tiép véi cac thiét bi ngoai vi thdng qua nhiéu chuan giao tiép nhu:
RS232, RS485, USB, PCI, TCP/IP, Enthernet.
- M6 phong va xu 1y c4c tin hiéu thu nhan dugc dé phuc vu cac muc dich
nghién ciu hay muc dich cta hé théng ma nguoi lap trinh mong muén.
- Xay dung cac giao dién ngudi ding mot cach nhanh chéng va tham my
hon nhiéu lan so véi cac ngdn ngit nhu VB, Matlab, Visual C...
- Cho phép két hop véi nhiéu ngdn ngit truyén théng nhu C, C++...
- Cho phép thuc hién céc thuat toan diéu khién nhu PID, Logic mo (Fuzzy).
1.1.4. Phan mém nhiing vao LabVIEW
- Wolfram Research Mathematica.
- Microsoft Excel.
- The MathWorks MATLAB and Simulink.
- MathSoft MathCAD.
- Electronic Workbench MultiSim.
- Texas Instruments Code Composer Studio.

- Ansoft RF circuit design software.
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- Microsoft Access.

- Microsoft SQL Server.
- Oracle.

1.1.5. Céc giao thirc két noi
- Ethernet

- CAN

- DeviceNet

- USB

- IEEE 1394

- RS-232

- GPIB

- RS-485 Hinh 1.2 Ciéc giao thirc két noi ciia LabVIEW
1.1.6. Cac Module va bo cong cu LabVIEW

1.1.6.1. Cac module LabVIEW

Pé tang cudng sac manh va md rong kha ning caa bd phan mém phat

trien LabVIEW, NI cung cap thém cac module hd tro dén nhiéu loai phan cing
nhung khac nhau:

- Module thoi gian thuc (LabVIEW Real-Time Module).

- Module FPGA.

- Module diéu khién gidm sat va ghi di liéu (LabVIEW Datalogging and
Supervisory Control Module).

- Module biéu db trang thai (LabVIEW Statechart Module).

- Module md phong va thiét ké bo diéu khién (LabVIEW Control Design
and Simulation Module).

- Module phat trién thi giac (NI Visioni Development Module).

- Module cho man hinh cam tng va PDA (LabVIEW PDA and LabVIEW
Touch Panel Module).

- LabVIEW DSP Module ( xt ly tin hiéu s6 ).


http://tudiencongnghe.com/Special:Search/PDA
http://tudiencongnghe.com/Special:Search/DSP

1.1.6.2. Cac b cong cu LabVIEW

NI ciing thém vao LabVIEW cac bo cong cu dé dem lai cac tién ich khéac
nhau nhu: tao b&o céo, phén tich nang cao, théng tin lién lac co so dit liéu, phéan
tich am thanh va rung dong.
- Bo cong cu két ndi co so dir lieu (LabVIEW Database Connectivity
Toolkit).
- Bo cong cu xu ly tin hiéu nang cao (LabVIEW Advanced Signal
Processing Toolkit).
- Bo do luong am thanh va rung dong (LabVIEW Sound and Vibration
Measurement Suite).
- Bo cong cu nhan dang hé théng (LabVIEW System ldentification
Toolkit).
- B6 cong cu tuwong tac mo phong (LabVIEW Simulation Interface Toolkit).
- Bo cbng cu theo dbi thuc thi thoi gian thuc (LabVIEW Real-Time
Execution Trace Toolkit).
Bo cong cu két ndi Internet (LabVIEW Internet Toolkit).
B6 ¢ong cu diéu bién (LabVIEW Modulation Toolkit).
Bo cong cu diéu khién PID (LabVIEW PID Control Toolkit).
Bo cong cu thiét ké bo loc s6 (LabVIEW Digital Filter Design Toolkit).
1.1.7. LabVIEW lam viéc nhw thé nao?

LabVIEW duogc biét dén nhu 1a mot ngdn ngix 1ap trinh véi khai niém

hoan toan khac so véi cac ngdn ngir lap trinh truyén théng nhu ngon ngir C,
Pascal... Bing cach dién dat ct phép théng qua cac hinh anh truc quan trong
moi truong soan thao c¢d sin hang ngan thu vién, ham va cau trac lap trinh,
LabVIEW d3 dugc goi vai ten khac 12 1ap trinh G (viét tit caa Graphical).

Nhitng chuwong trinh LabVIEW duogc goi la nhitng thiét bi a0 (Virtual
Instruments — VIs), bai vi hinh dang va cach hoat dong giéng vai nhitng thiét bi
vat ly, chang han nhu may nghiém dao dong, may hién séng...

Trong LabVIEW, ban xay dung giao dién ngudi dung bang cach st dung

mét bo cac cong cu va ddi tuong, va cira s Front panel duoc xem nhu 13 giao
7
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dién ngudi dung. Con cira s6 Block diagram chira cac ham thao tac 1a céac biéu
tuong d6 hoa, noi ma dong di lidu thyc thi.
1.2. Cac thanh phan ciia LabVIEW

LabVIEW bao gom céc thu vién cta cac ham chirc ning va cac cong cu
phat trién dugc thiét ké dic biét danh cho thiét bi diéu khién. Cac chuong trinh
LabVIEW duoc goi 1a nhitng dung cu 40 boi vi sy xuat hién va hoat dong cua
ching mé phong cac dung cu thuc té. Cac VI ¢6 ca 2 twong tac d6 1a: mot twong
tac giao dién nguoi ding va mot ma ngudn tuong dwong, va truy nhap cac tham
s tir cac VI tang cao.

LabVIEW gdm c6 3 thanh phan chinh d6 1a: bang giao dién ( The Front
Panel), so do khéi (The Block Diagram) va biéu twong & dau ndi (The Icon -
Connect).

1.2.1. Bang giao dién (The Front panel)

Front Panel la giao dién ma ngudi st dung hé théng nhin thay. Céac VI bao
gom mot giao dién nguoi dung c6 tinh twong tic ma duoc goi 1a bang giao dién,
vi N6 md phong mat trudc cua mot dung cu vat ly. Bang giao dién cé thé bao
gom cac num, cac nat ddy, cac d6 thi va cac dung cu chi thi va diéu khién khéc.
Ban nhap vao dir liéu sir dung ban phim va chudt roi sau dé quan sat cac két qua
trén man hinh may tinh.

Vao Start>>All Programs>> National Instruments LabVIEW mét cua
s6 LabVIEW xuat hién. Ban tiép tuc chon Evaluate va cta so6 Getting Started
s& xuat hién ngay sau do. Ban chon Blank VI dé hién thi bang giao dién hoic
ban c6 thé chon New va sau d6 hop thoai New xuét hién va trong hop thoai d6
mic dinh con tré & danh muc Blank V1. Bé hién thi bang giao dién ban chi can
kich vao nit OK ¢ phia goc phai dudi. Ca hai cach trén déu dé mé bang giao
dién mai dé ban c6 thé xay dung mot VI mai hoan toan.

Ngoai ra ban c6 thé mé mot bang giao dién c6 sin trong LabVIEW bang
cach trong hop thoai New, tr muc Create New, lga chon VI>>From

template>>Tutorial (Getting Started)>>Generate and Display. Va sau do



kich nit OK dé hién thi bang giao dién. Bang giao dién s& xuat hién nhu hinh

1.3 sau day:

B! Untitled 1 Front Panel
File Edit Yiew Project Operate Tools ‘Window Help -,Jﬁ
i

ﬁ)l@l @IEH 13pt Application Font |« ”:mv ||‘._|']:1'”ﬁv||e>*]v| =

Hinh 1.3 Bang giao dién madi
Ta ciing c6 thé mo bang giao dién cua mot VI ¢O san trong thu vién
LabVIEW bing cach trong hop thoai bang giao dién vao File>>Open sau do
kich dap vao cac vi du c6 sin. Trong khi VI dang tai, mot hop thoai xuat hién,
cai ma md ta tén cua VI hién thoi dang tai, tén cua diéu khién cimg ma VI duoc
dinh vi trén d6, cac thu muc va cac duong dan dang dugc tim kiém, va sb luong

VI trong qué trinh tai. Hop thoai xuat hién nhu hinh 1.4 bén dudi:

ki Do an tot nghiep_DK3.vi

Loading: 74 Loaded
<vilib =1 addonsyControl Design',_ Ity Matrix Math, IBYCD Round to Zero.wi

Searching:

Ignore Ikem | | Browse, .. | [ Stap... ]

Hinh 1.4 M6 td tén ciia VI hién thoi dang tdi
Trong bang giao dién bao gdm mat thanh cong cu cua cac nit 1énh va cac

dung cu chi b&o trang thai ma ban st dung cho qua trinh chay va xur ly cac VI.
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N6 ciing bao gdm nhiing tuy chon phdng va cé4c tuy chon phan phdi va sap thanh

hang cho viéc soan thao cac VI.

k! Untitled 5 Front Panel ®

File Edit Miew Project Operate Tools MWindow Help =
o |42k @IEI 13pt Application Fort |« | [0 o= |[#0e= | [#5+ e

Hinh 1.5 Thanh cong cu giao dién

Trong do:
1. NGt chay chuong trinh (thanh khong sang — bi v&: 16i, phai sta lai
chuong trinh)
2. Nut chay lap
. NUt dung cudng ép chuong trinh
. Nt tam dung
. Text setting (mau séc, dinh dang, kich thudc- phdng)

3
4
5
6. Giong déu dbi tuong theo hang doc va ngang
7. Phan bd cac dbi tugng

8. Thay d6i kich thudc cac dbi tuong

9. Lénh bo sung

10. Cra s6 trg gitp

Cac luu y khi hoat dong VI

1. Trong bang giao dién, chay VI bang cach kich vao nut chay q>

trén thanh cong cu

Nt chay thay doi dé chi bao rang VI dang chay "»
1]

2. Sir dung cong cu Operating dé thay ddi cac gia tri giéi han cao va thap. Dau
tién chiéu sang gia tri cii, sau d6 bang viéc tiép tuc nhan dup gia tri ban muén
thay doi, hoic kich va kéo ngang qua gia tri véi cong cu Labeling. Khi nao gia

tri ban dau duoc chiéu sang, nhap mot gié tri méi va nhan <Enter>. Ban ciing ¢
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thé kich trén nat nhap vao trong thanh cong cu, hoic kich chudt trong mét viing
ma cua cira s6 dé nhap vao gia tri moi.

3. Thay d6i diéu khién trugt Update Period, bang cach dat céng cu Operating
trén thanh truot va kéo cua no tdi mot vi tri mai.

4. Thyc hanh diéu chinh nhing diéu khién khac.

5. Dung VI bang céch kich vao cong tic chuyén doi thu nhan. VI khéng thé
dirng ngay 1ap tic bai vi VI con phai doi cho phuong trinh hay su phén tich cudi
cung dat tai hoan thanh thao tac.

Luu y: Ta nén doi cho mot VI thyc thi hoan toan hoic nén thiét ké mot céch
thire dé ding no, chang han nhu dit mot cdng tic trén giao dién.

Mic du VI dirng néu ta kich vao nat dirng trén thanh cong cu, day khong
phai 1a cach tét nhat dé dung cac VI lai bai vi n(t ding dimg chuong trinh ngay
lap tac. Piéu nay co thé lam gian doan cac ham chirc nang I/O, va vi thé no6 co
thé dan dén tinh trang khéng mong muén.

1.2.2. So' @6 khdi (The Block Diagram)

So @6 khéi chira dung ma ngudn do thi, thudng biét nhu 1 ma G hoic ma
so d6 khéi, cho dén VI chay nhu thé nao. M so dd khéi sir dung d6 thi biéu
dién c4c chuc nang dé diéu khién cac ddi tuong trén giao dién. Cac ddi tuong
trén giao dién xuat hién nhu biéu tuong céc thiét bi trén so do khdi. Két ndi diéu
khién va cac dau cua dung cu chi thi toi Express VIs, VIs, va cac chic nang. Dir
liéu chuyén thong qua day dan tir cac diéu khién dén cac VI va cac ham chuc
nang, tir cac VI va cac ham chirc nang dén cac VI va cac ham chirc ning khac,
va tir cac VI va cac ham chie nang dén cac dung cu chi thi. Sy di chuyén cua dix
liéu thong qua céc nat trén so d6 khdi xac dinh ménh 1énh thyc hién cua céc VI
va c4c ham chire nang. Su di chuyén dir liéu nay duoc biét nhu luu @ 1ap trinh.
1. M so d6 khdi cia mot hé théng nao do bang cach chon Window>>Show
Block Diagram. Hoic ciing c6 thé goi téi so do khéi bang cach trén bang giao

dién nhan <Ctrl E>. So d6 khi c6 nén mau tring nhu hinh 1.6 dudi day:
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B Untitled 1 Block Diagram CEX

File Edit Wiew Project Operate Tools “Window Help

-l
@[ m][@][22] wa]@] ot [ 13t Appication Font |~ ][ 3o |[a] [£5~][al]

Hinh 1.6 So d6 khéi ciia LabVIEW
2. Sy phan cap
Strc manh cta LabVIEW dinh vi trong ban chat sy phan cap cua céc VI.
Sau khi ban tao ra mot VI, ban st dung né nhu mot VI con trong so d6 khoi cua
mét VI ting cao hon. Ban c6 thé c mot sé vo tan ban chat cua cé4c tang trong su
phan cap.

3.Céac dang day ndi trén so do khoi

Vo huéng Mang 1 chiéu Mang 2 chiéu
Kiéu Numeric E—
|
Kiéu Boolean S TTTPRIPTrIe.
Kiéu String =FLILILILILILY HHOOHHHH AR
Kiéu Dynamic T TETETTTTTT TETTEEETT
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1.3. Nhirng cong cu lap trinh LabVIEW

Céac cdng cu lap trinh trén LabVIEW bao gdm céc cong cu dé tao ra cac
thiét bj a0. N6 bao gom céc cdng cu trong bang giao dién (The Front Panel) va
cac cdng cu trong so dd khéi (Block Diagram).
1.3.1. Tools Palette

LabVIEW sir dung mot bang Tools ndi, bang ma ban ¢ thé sir dung dé
soan thao va g& 16i cac VI. Ban sir dung phim <Tab> téi bang thong qua cac
cdng cu st dung thong thudng trén bang mau. Néu ban c6 dong Tools palette,
chon View>>Show Tools Palette dé hién thi bang mau. Tools palette dugc

minh hoa nhu hinh 1.7 dudi day:

Hinh 1.7 Bang Tool Palette
C Automatic Selection Tool: cong cu lya chon tu dong

Operating tool: dat nhiing muc bang mau Controls va

Ty

Function trén bang giao dién va so d6 khoi.

H. Positionting tool: nhitng lua chon vi tri, thay ddi kich thude
va la chon cac ddi tuong

& Labeling tool: soan thao van ban va tao ra cac nhan tu do.

_@. Wiring tool: ndi day cac ddi tuwong véi nhau trong so do
khi.
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Object pop-up menu tool: mang Ién trén mot thue don pop-
up cho mot di tuong.

Scroll tool: cudn xuyén qua cira sé6 khong st dung thanh
cdng cu cuon.

Breakpoint tool: thiét dat cac diém diung trén cac VI, cac
ham churc ning, cac vong 1ip, cac chudi va cac truong hop.

Probe tool: tao ra cac dau do trén cac day

Color copy tool: sao chép cac mau dé dan toi Color tool

@%@ﬁﬁm’

f Color tool: thiét dat cAc mau nén va mau noi.

1.3.2. Bang diéu khién (Controls Palette)

Bang Controls bao gom mét d6 thi, bang ndi ma tu dong ma ra khi ban
khoi dong LabVIEW. Ban sir dung bang nay dé dat cac diéu khién va céc dung
cu chi thi trén bang giao dién cua mot V1. Mdi biéu tuong Ip trén chira dung
cac bang mau con. Néu bang Controls khdng xuat hién, ban c6 thé mé bang
bang céach lya chon View>>Show Controls Palette tir menu cua bang giao dién.
Ban ciing c6 thé bat 1én trén mét viing maé trong bang giao dién dé truy nhap mot
su sao chép tam thoi cua bang Controls. Sy minh hoa sau day hién thi 16p dau

tién cua bang Controls.
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Hinh 1.8 Bing méu Controls
1. Numeric: Cac diéu khién va dung cu chi thi sé ( Numeric Controls and
Indicator ). Ta dung diéu khién s6 dé nhap cac dai luong so, trong khi d6 nhiing
dung cu chi thi s thi hién thi cac dai lwong s6. Hai dbi twong sé duoc sir dung
théng dung nhat d6 1a digital control - diéu khién sb va digital indicator — chi

thi sé.
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Hinh 1.9 Bing diéu khién va chi thi sé

W

2. Boolean: Cac diéu khién va dung cu chi thi kiéu logic (Boolean Controls
and Indicator ). Ta s dung diéu khién va dung cu chi thi kiéu logic cho viéc
nhap va hién thi cac gia tri kiéu Bool (dung/sai- True/False). Cac ddi tuong dai
s6 Bool mé phong cac chuyén mach - ¢ong tic, cac nit bAm, dén LED. Cac d6i
tugng dai s6 Bool duoc str dung théng dung nhat 1a vertical toggle switch —
cong tic dao chiéu thang diing va round LED - dén LED xung quanh.
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[ [x]] wertical toggle swiktch
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Found LED
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Hinh 1.10 Bdng diéu khién va chi thi logic

3. Graph: Bao gém Graph 2D, Graph 3D

Trong d6 Graph 2D duogc chia thanh 2 loai :

- Waveform graph : Dung dé biéu dién nhimg ham don tri ¢6 dang y = f (x),
véi nhitng khoang chia ngang nhau trén cac truc.

- XY graph : diung dé biéu dién cac ham da tri nhu duong tron hay dang
song thay ddi theo thoi gian.

? )
[ C{,Search l Qe MiEN T l ! |
¥ Modern o
L Graph

=
RSl )
SolE

Hinh 1.11 Bdng Graph
Ngoai ra, LabVIEW con rat nhiéu thu vién trong bang mau Control nhu:

System, Classic, Express, Control Design & Simulation...Trong d6 c6 hd tro rat
nhiéu ham véi chitc nang khac nhau. Viéc sir dung cac ham trong ting thu vién
hét sizc linh hoat va tly thuéc vao muc dich sir dung va yéu cau tirng bai toan.
1.3.3. Bang cac ham chirc nang (Function palette)

Bang Function bao gom mot bang d6 thi, bang noi ma tu dong maé ra khi
ban chuyén toi so do khéi. Ban str dung bang nay dé dit cac nat (hang sd, dung
cu chi thi, cac VI va ...) trén so do khdi mét VI. Mdi biéu tuong 16p trén chira
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dung céc bang mau con. Néu bang Function khéng xuat hién rd rang, ban c6 thé
chon View>>Show Function Palette tir menu cta so do khéi dé hién thi né.
Ban ciing c6 thé mé ra trén mot ving mé trong so do khdi dé truy nhap mot mot
su sao chép tam thoi cta bang Functions. Lép trén cua bang Functions duoc

minh hoa nhu hinh 1.12 sau day:

' x|
"Qﬁearch l B MiE ™ l _H |

~ Programming
F/““E; G.' = : '
20,

Measurement 10

=
m
-

s
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b . .

Hinh 1.12 Bdng Functions
Viéc khai thac thé manh cua LabVIEW trén mdi linh vyc phu thudc rat
nhiéu vao kha niang khai thac thu vién ham ctua LabVIEW. Thu vién ham cua
LabVIEW duoc hinh twong hod trén bang Funtion. Nguoi st dung dé dang truy
cap ham can dung bing cach kich chudt vao biéu tuong trén bang.
1. Ham cu tric- Structures Function: Bao gom vong lap For, While, cau tric
Case, Sequence, cac bién toan cuc va cuc bd. Budng dan truy cap Function

>>Structures. Biéu twong cua ham Structures:
[ |
" (), search I B Wi I ! I

*  Programming re

L Skructures

[r] ur H O@En
[x]

o s [
i I
|

o~
LR | [LOCAL| |[GLOE
AR | [LocAL] [GLOB] O]

Hinh 1.13 Ham céu triic- Structures Function
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2. Ham mang — Function Array: Str dung dé tao ra va diéu khién cac mang.
Puong dan truy cap: Function>>Array. Biéu twong caa ham:

x|

QSearch I o YiEW I =H l

¥ Programming A

L.ﬁ.rra';.f
EREE R
H-m

HH

Hinh 1.14 Ham mdng — Function Array
3. Ham cum & bién thé — Cluter & Variant: St dung ham nay dé tao ra va
diéu khién cac cum, chuyén dai di liéu LabVIEW tir mot khudn dang ban cd thé
thao tac doc 1ap kiéu dit liéu, thém nhiing thudc tinh toi dit liéu, va chuyén doi
dix liéu bién thé tsi dit liéu LabVIEW. Buong dan truy cap: Function>>Cluter
& Variant. Biéu tuong cua ham:

gl

(), Search I G Wi T I ZH I

*  Programming A
L Cluster, Class, & Variant

[ZemE] [Eoe] |
[fiame] [namepee| fmf
[itemn] [Eem] |

0e (=] &
s

Hinh 1.15 Ham cum & bién thé — Cluter & Variant

4. Ham sé hec — Numeric Function: St dung ham nay dé tao va thuc hién

E ”i”
@n

[ ]
+
nunm

tidd
HEED
E

O
Q

W

nhitng thao tac sé hoc, luong giac, Ldgarit, sé phic toan hoc trong cac sé va
chuyén doi nhitng sé tir mot kiéu dit liéu nay sang mot kiéu dix liéu khac. Puong

dan truy cap: Function>>Numeric. Biéu twong caa ham:
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Hinh 1.16 Ham sé6 hoc — Numeric Function
5. Ham Boolean- Boolean Function: chira cac ham logic nhu: and, or, xor, nor
va cac ham logic phuc tap khac. Puong dan truy cap: Function>>Boolean.

Biéu tuong cua ham Boolean:

[ >

*  Programming

L Boolean

> » B & Hi &
V> R B g 3

(£

Hinh 1.17 Ham Boolean
6. Ham chudi — String Function: St dung ham nay dé lién két hai hay nhiéu
chudi, tach mot tap con cua cac chudi tir mot chudi, chuyén dir liéu vao bén
trong chudi, va dinh dang mot chudi sir dung trong mot cong doan xt Iy tir hoac
tng dung bang biéu. Puong dan truy cap: Function>>String. Biéu tugng cua

ham:
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Hinh 1.18 Ham chuéi — String Function
7. Ham so sanh — Comparison Functions: Sir dung ham nay dé so sanh cac gia
tri dai s6 Bool, cac chudi, cac gia tri s, cAc mang va cac cum. Ham so sanh xr
ly céc gia tri Boolean, string, numeric, array va cluster khac nhau. Ban co thé
thay d6i phuong phap so sanh ciia vai ham Comparison. Puong dan truy cap:
Function>> Comparison. Biéu tuong cua ham:

, 5|
4, search I i WiEW l . |

*  Programming re

L Camparison

Hinh 1.19 Ham so sanh — Comparison Functions
8. Ham Thei gian — Time function: xac dinh dong thoi gian, do khoang thoi
gian troi hoac tri hodn mét tién trinh trong mot khoang thoi gian xac dinh.

Puong dan truy cap: Function>> Timing. Biéu twong cua ham Time:
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Hinh 1.20 Ham Thoi gian — Time function
9. Ham Dialog & User Interface: Sir dung ham nay dé tao ra cac hop thoai t6i
nhic nho nguoi st dung véi cac chi dan. Puong dan truy cap: Function>>

Dialog & User Interface. Biéu tugng ctiia ham:

(&, Search l o Wi ™ l = |
*  Prograrnriing e
L Dialog & User Interface
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Hinh 1.21 Ham Dialog & User Interface
10. Ham File 1/O- File 1/0 Function: thuc hién cac chirc nang cho moét tap tin
nhu luu, mé tap tin theo dang nhi phan, spreadsheet, dong mot tap tin... Ngoai
ra ham nay con chira cac chirc nang maé rong khac vé luu trix dit liéu. Buong dan

truy cap: Function >> File 1/O. Biéu tuong cua ham File 1/0:
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Hinh 1.22 Ham File 1/0- File I/O Function

11. Ham dang séng — Waveform: Str dung ham nay dé xay dung dang séng ma

4 3

rn [

D_

bao gom cac gia tri dang song, thay doi thong tin, dé thiét 1ap va khéi phuc cac
thanh phan va thuoc tinh cua dang song. Puong dan truy cap:

Function>>Waveform. Biéu tugng cia ham la:

CthEarch o imwe | TH
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Hinh 1.23 Ham dang song — \Waveform
12. Ham diéu khién #ng dung- Application Control: Sir dung ham nay dé Iap
trinh cac VI diéu khién va cac (ng dung LabVIEW trén mAy tinh dia phuong
hoac qua mot mang. Ta c6 thé sir dung cac VI va cac ham chic ning nay dé
dinh dang nhiéu VI tai cing mét thoi diém. Puong dan truy cap: Function>>

Application Control. Biéu tugng ctia ham:
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Hinh 1.24 Ham diéu khién irng dung- Application Control
13. Ham ddng b hoa - Synchronization Function: Str dung ham nay dé dong
bo cac nhiém vu thi hanh song song va dé chuyén dit liéu giita cac nhiém vu

song song. Pudng dan truy cap: Function>> Synchronization. Biéu tuong cua

ham la:
______________________________ - [x|]
|QSearch o Mg | T
*  Prograrming e
L Synchronization
[ b 4 4
o | e e
[
€| @
N w

Hinh 1.25 Ham dong bg hod - Synchronization Function
14. Ham d6 hoa va am thanh — Graphic & Sound Function: Su dung ham
nay dé tao ra yéu cau hién thi, dir liéu cong vao va cong ra tir cac phai dd hoa va
cho chay nhing 4m thanh. Puong dan truy cap: Function>>Graphic & Sound.

Biéu tugng cta ham la:

QSearch l o Wi ™ I —H I
* Programming Sl
L Graphics & Sound

» 3 [ B
T
s :

»

€ Dy e

b

Hinh 1.26 Ham d6 hoa va ém thanh — Graphic & Sound Function
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15. Ham phat sinh b&o cdo — Report Generation Function: St dung ham nay
dé tao va diéu khién céc bao céo cua cac tng dung LabVIEW. Puong dan truy

cap: Function>>Report Generation. Biéu twong cua ham la:
x|

), search I G Wi I . |

*  Programming

L Feport Generation

=]
[ 8| |[Z=
EEENE

FaeiraEl S

o

4
=l iI114
|.-\.:| n
B
el

4
;

i
Y

P Measurement IO "

Hinh 1.27 Ham phat sinh bao cdo — Report Generation Function
1.4.Cac loai Control va Indicatior
1.4.1. Cac Control thwong dung

Cac control thuong ding gom cac dang: numeric, fill slide, pointer
slide, knob, dial, constant, string, simulated signal,vv.

Dé ldy cac Control, ta vao thu vién theo duong dan: FP> Express >
Numeric Control nhu Hinh 3.1 va chon Control can lay. Vi du lay Numeric
control: Right click trén ctra s6 FP, chon Express, chon Numeric Control,
Chon Numeric Control va dit ra man hinh. Tuong tu di vai Slide control va

String control ta Iam nhu trén.

24



| & d =1
2] Mumeric Controls

o oo
o 5 10 o 5 10

m .x* 123 L
mén

st Chrls Mo el Fill Slide Pointer Slide Fill Slide Pointer Slide

iz . - B

Text Inds Colar Box

IUser Controls

Select a Contral, .,

Hinh 1.28: Céach ldy Control
Ta c6 thé copy nhanh cac Control bang cach nhan Ctrl (Trén ban
phim) va kéo tha cac Control bang chudt trai.

L L

(o C o

Hinh 129: Copy nhanh bang viéc kéo tha
Céc Control thwong dung dwec tom tdit tei bang sau:

3 Numeric control: la control dang s6
¢
Num kel
‘::' Fill slide: Control c6 dang mot thanh truot
Fill Slide
s Pointer slide: Control dang thanh trugt ¢é nit kéo

Painter Slide

;d Knob: Nt van
knob
,ﬁ Dial: dia xoay
Dial
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= Constant: hang so, hay c6 theé xem la mot dang
pos Visible Items »

Find Cortr numeric control nhung gia tri khong thay Adi trong

Hide Control

Change to Indicator

sudt qué trinh chay chuong trinh. Dé tao Constant ta)

Description and Tip...

ldy mot Numeric control, chudt phai 1én Numeric

control chon Change to constant.

fabe String control: la 1 dong chir hay con goi la

. I ) N A A 7 ~
Sl text control. Str dung text Control nay dé nhap cac chiy

hodc chudi ky tu, hoic mot cau van.

iRERE Simulated signal: mét tin hiéu dugc md phong
"8 .= sin trong LabVIEW c6 thé ding nhu mét Indicator
et | I NV L o : 3
ﬂ trong mot so truong hop. Lay Simulated signal bang
o en cach vao: BD> Express> Input> Simulated Signal.

Favorites

User Libraries , A , A X . ” A A = A
seectavi,. | smiaesg  [XAC 1ap cac thong so khi bang thdng so hién ra.
B

e N&i dau ra cua khéi vira lay voi mot Graph bang
igna s

cach chon Right Click 1én dau ra, Create> Indicator.

Thuong cac control dugc chia lam 3 dang: Boolean, Numeric va String.
1.4.2. Cac dang Indicator thuwong dung

Tuong tu cac Control, ta cting ¢6 cac Indicator nhu: numeric, string, slide,
vv... Giita Control va Indicator c6 thé chuyén doi qua lai nhd vao thao tac Right
Click> Change to Control hoac Change to Indicator.

Dé lay cac Indicator, ta vao thu vién theo duong dan: FP> Express >
Numeric Indicator> nhu hinh 1.30 va chon Control can lay. Vi du lay Numeric
control: Right click trén cira s6 FP, chon Express, chon Numeric Indicator,
Chon Numeric Indicator va dat ra man hinh. Tuong tu dbi véi Slide control

va String control ta lam nhu trén.
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Express
Bp 3 2
ll-::_..ﬁ'-..._ |_£ F
_i._:‘E .
Murn Cerls Butkons Text Ckrls
171 g = . d
O —1I p
I# 4 =] Murneric :
ser Ckrls Murm Inds
2 — b
[Lab=] :
Lerot )

Text Inds Graph Indicat...

Hinh 1.30: Cdch ldy Indicator

Bdng tom tdt cac Indicator nhuw sau:

] Numeric indicator: | Indicator dang s6
Murn Ind
o Meter: Indicator c6 dang dong ho vudng
Meter
< Gauge: Indicator dang dong ho vudng
auge
‘:;:d Thermometer: Cot nhiét do
Thermometer
s Graduated Bar: Thanh hién thi qua trinh
Grad Bar
e String: l1a 1 dong chir hay con goi la text

Skring Indieator

Control, dung dé xuat cac chir hoic chudi ky tu,

hoac mot cau van.

e Chart: 13 bidu db hién thi cac gia tri theo
Chart truc thoi gian
Graph: 1a d6 thi thuong fiuvgc dung fié

Graph hién thi cac tin hiéu dang séng (waveform).
XY Graph: do thi hién thi quan hé giira

wash  |hai tin hiéu X va Y hoic dung trong bai vé d6 thi
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Vi du vé st dung Chart trinh bay nhu hinh 1.31

Sine Sing m

Ampliude

;)Il

]
b
2
ﬁ o
g Amplitude
d il T T ee—
iz}
3
13 H
Simulate Signal
Sing i

Hinh 1.31: Cdch ldy Indicator
Trong hinh trén, dé tao song Sine, ta 1ay Simulated Input theo dudng dan:
BD> Express> Input> Simulated Input va dit thong sé nhu mac dinh trong hinh
1.32.

Signal Result Preview

1=

Signal type

Sine v
0.5-]
Frequency (Hz) Phase (deg) A
10.1 0 E
=4
Amplitude Offset a) £
1 0 -0.5-]
[[] add noise
Moise type -1 |
(15 0 0.099
Unifo Time
Moise amplitude Seed number Trials Time Stamps
0.6 -1 1 ~
(%) Relative to start of measurement
Timing (O absolute (date and time)
Samples per second (Hz) = .
1000 (O Simulate acquisition timing Reset Signal
(® Run as Fast as possible (O Reset phase, seed, and time stamps

MNumber of samples -
(¥) Use continuous generation

100 Automatic
[[]integer number of cycles Signal Name
Actual number of samples Use signal type name
2 Signal name
Actual frequency Sine

10.1

[ ok ][ comce | [ hep |

Hinh 1.32: Cdch ldy Indicator

28



Ngoai ra, mot Numeric Indicator di dugc st dung dé chinh Amplitude
(bién d6) cua song Sine, va mot Graph Indicator dé hién thi song Sine.
1.4.3. Kiéu dir liéu trong LabVIEW va chuyén doi dir liéu

Kiéu dir liéu 1a céng cu ding dé gan (ép) mot numeric hay indicator vao
mot ddy gia tri nao do. Vi du, ta muén mot Numeric Control ¢6 gia tri (va chi
nam trong gia tri d6 ngay ca khi ngudi diéu khién nhap gié tri khac) 1a 0-255 thi
ta s& gan Numeric Control d6 vao kiéu dir liéu Unsigned 8 bit (Viét tat 1a U8).
Muén dbi kiéu dix liéu caa mot Control, ta chon Right Click Ién Control d6>
Chon Representation> Chon Kiéu can gan. Hinh 1.13 liét ké cac kiéu dix liéu
trong LabVIEW.

Linsigned Bwke

Hinh 1.33: Cdc kiéu dir li¢u trong LabVIEW
Trong LabVIEW c6 nhiéu kiéu di liéu khac nhau, vi du:

Ky hiéu Kiéu dir liéu S6 bit Khoang gi4 tri
Byte signed 8 ~128 t6i 127
Word signed 16 -32,768 toi

-2,147,483,648
. :
Long signed integer 32 t6i
2,147,483,647
Quad signed 64 —1e19 t6i 1e19
Byte unsigned 8 0 tai 255
Word unsigned o 0 t6i 65535
integer
Long unsigned 0 toi
integer 32 4,294,967,295
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Cach chuyén d6i kiéu dit liéu: chudt phai Ién déi twong mudn chuyén doi
chon Represention réi chon kiéu dir liéu mong muén.
1.5.Vong lap While (While Loop), vong lap For (For Loop)

1.5.1. Vong lap While (While Loop)

Vong lap while 12 vong Iap c6 diéu kién nhu trong hinh 1.14. Y nghia cua
vong lap While la cho phép chay chuong trinh méi toi khi nao nat Stop duoc
nhan thi méi dung lai. Bé 1ay While Loop ta vao BD> Express> Execution>
While loop nhu trinh bay trong hinh 1.34.

While Loop s€ lap lai chuong trinh duoc dat trong vong lap nay, téi
khi nat Stop (conditional terminal) nat Stop tai FP duoc nhan (Luu Y rang

nut Stop c6 dang dir liéu la Boolean-true hoac false).

-] Functions (2, search |
Express 4
pry M mP M
b +
Input Signal Analysis Cukput
M ] £ D‘|
EFE @ <] Execution Control
Sig Manip Exec Conkrd
Fawarites %
Iser Libraries k
Select avL... while Loop Flat Sequence

i

&l &

Time Delay Elapsed Time

Hinh 1.34: Ldy While Loop tai BD

Xeét vi du trong hinh 1.35 nhu sau: Cé hai phép tinh cong. Phép cong A la
cong Numeric 1va Numeric 2 hién thi két qua ra Indicator 1, phép cong B 1a
phép cong Numeric 2 va Numeric 3 hién thi két qua ra Indicator 2. Khac biét
duy nhat 1a phép cong A dit ngoai vong lap con phép cong B dit trong vong
lap. Chay chuong trinh (nhan phim tat Ctrl+R), sau d6 thay doi gia tri cua
Numeric 1, 2, 3, 4. Ta s& quan sét thay phép cong A s& khong cd gié tri thay
d6i tai Indicator 1. Con Indicator 2 s& thay do6i gia tri khi ban thay doi gia tri
nhap vao Numeric 3 va 4. FP va BD cua vi du nay dugc trinh bay trong hinh
1.35.
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Mumneric 1
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1Numeric 1
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J Murneric 4
A0 Indicatar 2
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Murmeric 5 Mumeric 3
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Hinh 1.35: Tinh téng véi While Loop
Ngoai ra, trong While Loop con cé chan iteration (i) cé ky hiéu (@) la bo

dém s6 lan 1ap hién tai (current loop iteration count) (lan thuc hién dau tién i=0).

Gi4 trj lon nhat cua (i) 1a 2,147,483,647 (231), va giit mai mai sau do.
Néu can gia tri 16n hon 2,147,483,647, dung shift registers c6 mién gia tri
integer 16n hon, hoac stir dung mot vong lap For Loop trong truong hop nay.

Ngoai ra, ta con c6 thé su dung shift-register trong While Loop. Shift-
register 1a mot thanh ghi hoat dong nhu mot 6 nho. Ta sir dung thanh ghi nay
dé truy cap lich st gia tri cua mét tin hiéu ndo do, vi du chuong trinh cua
ching ta dang chay ¢ thoi gian 1a 10:30am, va ta muén xem lai gié tri caa tin
hiéu do duogc tir cam bién nhiét do ¢ thoi diém 10:29am. Ngoai ra, Shift register
ciing cd thé dung dé thuc hién cac phép toan cong don. Noi cach khéc 1a co thé
ding shift registers dé “chuyén” gia tri ciia d6i tuong/tin hiéu nao d6 ¢ vong lap

nay sang vong lap ké tiép.
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Gia ki hien tai

Gia f hien tai »
STOP &
i ——— 0 Hien tai - 1
: ) bz
Hlen tal ) 1 i Hien tai- 2
0 pizz

S0 vong lap

Hien tai - 2 55 vang sp St
0 —

Hinh 1.36: S dung shift register
1.5.2.Vong l1ap For (For Loop)

Ciing nhu While Loop, For Loop 1a vong lap ma sé lan lap lai c6 thé dinh
trudc boi nguoi 1ap trinh. Lay For Loop trong thu vién ham nhu sau: BD>
Express> Execution> For Loop.

Vi du ta muén chay chuong trinh tinh tong A+B trong 100 lan thi sau
100 lan lap lai phép tinh tong thi chuwong trinh sé& ty thoat (tu ding). Nhu trong
hinh ta d& dat s6 vong lap can lap lai 1 100 (dat thong qua khdi Numeric). Sau
khi chay chuong trinh thi Numeric 2 (d6ng vai tro 1a Indicator chi ra s6 vong da
lap duoc) s& bao s6 99. Ly do la LabVIEW dém vong lap dau tién co gia tri
(i)=0.

Tumeric

N
Murneric 4
[ Indicakor 2
‘Numeric Mumeric 2 [>f1'.-2'§'
EH o |99 MNumeric 3
fzap
‘Numeric 3
; ) Indicator 2 Mumeric 2
‘Numeric 4 IS o
- m L= ]

Hinh 1.37: For Loop
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1.6.Mang
1.6.1.Khai niém vé mang va cach tao mang

Ngoai cac loai dit liéu nhu da ban & cac bai trugc, LabVIEW ciing hd tro
cac cau trdc dir kiéu lieu mang. Nhu trong ngdn ngir dua trén van ban, Mang 1a
mét khdi c6 nhiéu chiéu (n-chiéu) caa mot loai dit liéu ndo d6 cac phan tir trong
mang duoc danh chi sb. Va ta co thé truy suit cac phan tir nay théng qua céc
chi s6 d6. Khéng gibng nhu trong cic ngdn ngir dua trén van ban, mang

LabVIEW duoc tuy dong thay doi kich c& dé phu hop véi dix liéu caa né.

1D Mumerical Array 2D Boolean Array 3D String Array
# ] i
')lu— 10.00 ”)I”_ Ii ')IU—
‘m ‘' m
' m

Hinh 1.38: Méng I chiéu dang so, 2 chiéu dang boolean, va 3 chiéu
dang chubi
Céach tao mot mang nhu sau: Vao FP> Modern >Array, Matrix> Lay

array ra dat tai FP

] Controls Q Search i

System R Y 431 Modern
Classic )

Array, Mattix & Ch

Express [ 1 H H
= = s J]’fﬁéé L
LI
g | '.‘ Mumetric Boalean
e L

N\ [ v 5 b

Mum Ckrls Buttons Text Chrls [\ 2 ,,: [=14] |
i’ . b 3 — |13 1 Array, Ma
rTT bt Q@ frray, Matrix...| T

=i o
User Chrls Tum Inds LEDs [/g @
¥ ¥ [fEmm ] - [k] k
T _
== ;;n;;l Ring & Enum Array

Hinh 1.39: Liy ming tiv FP

Tao array dang s6 bang cach 1ay Numeric control dwa vao array.
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Hinh 1.40: Tgo Numeric array

Ré chudt trén mang cho tai khi ¢ biéu tuong sau: , kéo dai mang dé
c6 mot mang 1 chiéu c6 5 phan t.

Hinh 1.41: Kéo dai mang

Copy ra mot mang nira bang cach nhan gii Ctrl+ va nhan gitra chudt trai
l&én mang trén va kéo xuéng.

Hinh 1.42: Copy nhanh mgt mdng

Dung phép cong ndi 2 mang nay lai. Tao Indicator phia bén phai cua
ham cong, ta duoc mot chuong trinh tinh tdng 2 mang.
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Aty
[i]
[1i]

DE

Hinh 1.43: Chwong trinh hoan thién
Nhap gia tri vao hai mang Control. Nhan chay chuong trinh. Ta thay
téng cua hai mang chinh 1a tong cua cac thanh phan twong ¢ng trong mang.
1.6.2.Trich dir li€u tir m¢t mang
Ta tiép tyc trich mot phan tir tir mang két qua dé nam thém vé khai niém
phan tir va chi sé trong mang. Bé thyuc hién VI nay ta hay:

L
&N € e © o © € coC

£
e € P © o € o F—

£
g 2 s

Hinh 1.44: Két qud phép cong 2 mdang

- Vao BD> Programming> Array> Index Array
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Hinh 1.45: Ldy ham Index array
- N&i Index array vao array két qua tir chuong trinh trén.
- Nhap gia tri 0 vao 6 Index va tao Indicator tai chan element cua ham
Index array.
Ta dugc mot chuong trinh cho phép truy xuét cac gia tri cua mang. Vi
du: Muén truy xuat gia tri cua phan tr c6 chi so 0 thi ta nhap 0 vao 6 Gia tri

index. Cu thé & day ta cd két qua 1a 2. Néu Gia tri index 1 1 thi ta c6 két qua

la 3, v.
Array
[f=z=
i -
B> @
Array 2
[i|[1z= q
7= soment
0]
|Gia tri phan kU]
Ket qua
) o element
=0
._T)I ||2 - 3 2 E J: - [
Phan nay ti cé Phan nay tiv cé
Chisd: 0 Chi sa: 4
Sia trj; 2 i tri; 1

Hinh 1.46: Chwong trinh truy xudt gid tri thanh phén trong array
Khi sir dung array trong For loop. Ban can luu y mét sé van dé. Cung
nhau xem mat vi du trén ni.com trong hinh 1.46 dé giai thich rd hon van dé
nay. Chuong trinh nay 1a mot for loop, for loop nay lap lai 15 1an phép cong cac
thanh phan trong 2 array (array 1 c6 10 phan tir, array 2 c¢6 20 phan tir). Két
qua tra vé chi 1a mot array c6 10 phan ta. Ly do: Khi for loop thuc hién toi vong
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lap thir 11 thi array 1 s& khéng c6 phan tir thar 11 nén phép cong khong thé tiép

tuc thuc hién.

N

array Resulk
FDEL]

E.:u.rré.y 1:| [DBL)
Array 2 I [DBL]N

Hinh 1.47: Téng 2 array

Cac Array 16n hon 1 chiéu ban c6 thé d& dang tao ra bang céch ghép céc

For loop lai véi nhau theo huéng [5]. Chi y rang ban can chon ché do
Auto-indexing trén thanh cac For loop trong cac truong hop nay.

Rows

f—N

EI . Randorm
Nurnber (0-1) Array

FomL]

Hinh 1.48: Tgo array 2 chiéu

1.7.B6

B6 l1a kiéu dix liéu hoat dong nhu hop den c6 kha nang luu trir cac loai dit
licu khéac nhau. C6 thé hiéu rang: B6 fiwoc coi 1a mot nhém céc gia tri dix licu
dugc déng goi véi nhau dé tao thanh mot kiéu dir liéu phuc tap hon, va thuong
cd y nghia hon.

Vi du: Hay tao mot Output cluster (Ia mot Indicator) chira cac thong tin
sau: Ho tén, tudi, gisi tinh. Thyc hién nhu sau:
- FP> Mordern> Array, Matrix, > Cluster

- Kéo tha cluster ra ngoai FP
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Hinh 1.49: Kéo thd Cluster ra Front panel
DPua vao Cluster nay 1 Ctring control dé nhap ho tén
Pua vao thém 1 Numeric control dé nhap tudi
Mot LED dé chi dinh giéi tinh (Nam thi LED sang, Nit thi LED tat)
Nhap cac dong: Ho tén: Nguyén B& A, Tudi: 28, Boolean: Sang.

Ta duoc Cluster control nhu hinh 1.50.

Clusker

Ho ten

INguyen Ea A
Tuai
= B

Boolean

|

Hinh 1.50: Cluster dd tao ra
Bay gio, ta hdy tao mot Cluster indicator nhu hinh 1.51.

Cluster

| Visible [tems 3
Fired Control
Hide Control

Change to Indicator
Change to Constant
Description and Tip...

Cluster Cluster 2

Cluster, Class, & Variant Palette »

Create 3 Constant
Data Operations b Control
Advanced »
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Mguyen Ba A

s |

Hinh 1.51 Tao Cluster indicator
Cho chuong trinh chay, ta duoc két qua nhu hinh 1.52.

MNguyen Ba & MNguyen Ea &

£

Hinh 1.52: Két qud tao ra la Cluster indicator sé hién thi ding Cluster control
Nhu vay ta vira biét phuong phap tao mot cluster. Bay gio ta s& tao mot

Cluster nhu trén bang céch sir dung ham Bundle (tong hop) nhu sau.

- L4y céc String control, Numeric control va LED dit tai FP.

- Lay ham Bundle tai BD> Programming> Cluster> Bundle. Két néi lan

luot cac control vao Bundle nay va tao Cluster indicator nhu bai trén,

autput clusker

L
N ThiH ol 24
B I - rguyen ThiH

o

Hinh 1.53: Phwong phép tao Cluster bang ham Bundle
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LabVIEW ciing cung cip ham Unbundle dé ta béc tach cac phan tir
trong mot bo.
- Lay mot Unbundle ndi vao Output cluster. Tao cac indicator tir ham
Unbundle nay. Ta sé& c6 két qua 1a Ho tén, Tudi va gidi tinh riéng I18. D ay chinh
la viéc bdc tach cac phan tir trong mot bo.

- Ta c6 thé dung ham Unbundle by name dé béc tach ho tén.

Claster Cluster 2

aukput cluster

Mouyen ThiH

Mauyen ThiH

Mguyen ThiH

Hinh 1.54 BAc tach c&c phdn tir trong mot bé
1.8.Cach tao thiét bj 40 va thiét bi do con.

Mot VI ¢c6 thé phuc vu nhu mét giao dién ngudi ding hoic mot hoat dong
ban sir dung thuong xuyén. Sau khi ban hoc 1am thé nao dé xay dung mét giao
dién va mot so dd khdi, ban co thé tao ra cac VI va cac VI con va cac tuy bién
VI ma thudc quyén sé hitu caa ban.

1. Tim kiém tir cac vi du.
Trudc khi ban xay dung mot VI méi, ban nén xem xét viéc tim kiém mot

vi du VI ma dép Gng cac yéu cau cua ban bang viéc lya chon Help>>Find
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Examples dé mo vi du tim ra NI Example Finder. Néu ban khdng tim thay mot
vi du VI thich hop, mé mot VI mau tir hop thoai New va cu tra bang mau voi
cac V1 va cac ham chtic ning gan sén tu bang mau Functions.

2. Viéc sir dung cac ham chie ndng va cac VI gan san.

LabVIEW bao gom cac VI va cac ham chirc ning gan sén dé tro gilp ban
xay dung cac ung dung dic trung, ching han nhu cac VI va cac ham chic ning
thu nhan di liéu, cac VI ma truy nhap cac VI khac, cac VI ma giao tiép véi cac
ing dung khéc... Ban ¢6 thé sir dung cac VI nhu cac VI con trong mét ang dung
dé rat gon thoi gian phat trién. Trudc khi ban xay dung mét VI méi, xem xét
viéc tim kiém bang Functions cho cac VI va cac ham thoi gian twong tur VA viéc
st dung mot V1 ton tai nhu diém bat dau cho mot VI méi.

3. Viéc tao ra cac VI con

Sau khi ban xay dung mot VI, ban c6 thé st dung n6 trong mot VI khéc.
Mot VI duoc goi tir so dd khéi cua VI khac duoc goi 12 VI con. Ban c6 thé sir
dung lai mot VI con trong cac VI khac. Dé tao ra mét VI con, ban can xay dung
mot bang ndi va tao ra mot biéu twong. Mdi VI déu c6 mét icon, né nam & goc
trén bén phai cua ca 2 ctra s6 Front panel va Block diagram.

Pé hiéu rd cach tao subVI va icon, connector panel cta né thi ta 1am vi du sau.
Tao giao dién Front panel cua VI va trong Block Diagram ta lién két giéng hinh
1.55a va 1.55b bén dudi:

. Giai phuang trinh bac nhat.vi Front Panel E@E| 'ﬂ H E a‘
File Edt Wiew Project Operate Took Window Help @) File Edit View Project Operate Tools Window Help ‘@l
@[] [130: dpplcation Fort |+ B[~ |- ] [#5- | @”D =@ @[n] [ | 136t Application Font |1
~ -~

740, Default_~

float3z x,h;
if (a==00)
{
) if (bl=0)
h=1;

— i
L2z if (b==1
rzy U (',‘3770) I THONG BAC CHUOMNG TRINH

A

4o THONG BAO CHUONG TRINH - Nghiem X 8 - Nafiem X
B
)ID

] - iz t e
x=—l;,ia;
}

~
w
~
v

a) Giao dién b) So dé khoi
Hinh 1.55 Vi du minh hoa
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Pé tao icon thi ta click phai vao biéu tugng & goc phai bén trén ciia Front
panel hodc Block diagram. Sau d6 bang Icon Editor xuat hién nhu hinh dudi,

trong d6 c6 cac cong cu dung dé v& twong tu trong Paint.

File Edit Help
B & W Copy From:

Bilack: & White
t 1 S
| 16 Colors |
[] Shows Terminals

256 Colars
8
1

[ concal |
[ Icon Ark Glassary on ni.com ] =

Hinh 1.56 Cira sé Icon Editor

Gia str ta vé& biéu tuong nhu sau:

File Edit Help
B & W Copy From:
] | Elack & wWhite
16 Colors
15 Gl i | 256 Colors |
A -
e [] show Terminals
256 Colors
-
[ Tcon Ark Glossary on ni.oom ]

Hinh 1.57: Vi du minh hoa vé Icon
Bay gid ta tao cac connector panel. Click phai 1én biéu twong Icon, chon

Show Connector. Nhu hinh 1.58a sau day:
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P Giai phuong trinh bac nhat.vi Front Panel *

File Edit Wiew Project Operate Tools  Window  Help

M@ @ ||| 13pt Application Fort |vl|£|@||g”£|

VI Properties
Edit Ican...

Find &ll Instances

Add Terminal

Rermowe Terrminal

Patterns »
Rokate 90 Deqgrees

Flip Horizonkal

Flip wertical

Disconnect All Terminals

Hinh 1.58a: Cdc bwdoc vé Icon

Sau do tao Connector

¥ Giai phuong trinh bac nhat.vi Front Panel *

File Edik ‘ew Project OQperate Tools  Window  Help

Disconnect This Terminal
This Connection Is 3

m @ ||| 13pt Application Font hl@@”&”&l

ul

A

T | & .
Hinh 1.58b: Cdc buwdc tao Icon
Lam tuong tu cho dén Connector cudi ciing nhu hinh 1.58¢ bén duéi:
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¥ Giai phuong trinh bac nhat.vi Front Panel ™ |._||E|[g|
File Edit Wew Project OQperate Tools  Window Help .

|:{}|{§}| @IE” 13pt Application Fank '”:F—"' |T|]:v |ﬁv |E§'Jv IE'

(£

Hinh 1.58c: Cdc budc tao Icon

Sau d6 save lai véi tén PTB1.vi va tao mot VI méi. C6 thé click phai vao
block digram cua VI sau d6 vao Function pallete »Use a VI... Roi tro t6i tap
tin PTB1.vi hoic ta ¢ thé kéo biéu twong caa PTB1.vi dang md sang block
diagram cua VI moi.

4. Viéc tao cac VI con tir cac thanh phan cia mét VI.

Chuyén mét thanh phan caa mot VI vao trong mot VI con bang cach st
dung cdng cu Positioning dé lya chon thanh phan caa so 6 khdi ban mudn st
dung lai va lya chon Edit>>Create SubVI . Mt biéu tuong cho VI con méi
thay thé phan duoc lya chon caa so dd khdi. LabVIEW tao ra cac diéu khién va
cac dung cu chi thi cho VI con méi, tu dong dinh dang 6 vudng dau ndi dya trén
sb lwong cua céc thiét bi diéu khién va dung cu chi thi ban da lya chon, va ndi
day VI con tgi nhitng day hi¢n httu.

Viéc tao mot VI con tir mot thanh phan 14 tién loi nhung con doi hoi viéc
quy hoach can than dé tao ra mot trat tu logic cua cac V1. Xem xét nhiing doi
tugng nao chira trong thanh phan va tranh sy thay doi chirc ning cua VI tong.

5. Viéc thiét ké céc giao dién VI con.
Dit cac dung cu chi thi va cac diéu khién trén giao dién ching xuét hién

trong 6 vudng dau ndi. Pat cac diéu khién vao bén trai cua giao dién va dung cu
44



chi thi ¢ bén phai. Bat cAc cum error in vao goc trai dudi cua giao dién va cac
cum error out vao goc phai.
6. Luu cac VI

Chon File>>Save dé luu mot VI. Khi ban luu mét VI, ban can phai st
dung mot cai tén dé mo ta dé ban c6 thé nhan ra mot cach dé dang sau d6. Ban
cling c¢6 thé luu cac VI cho mot phién ban trude day cua LabVIEW lam cho
LabVIEW tré nén tién loi va dé trg gilp ban gin gitt cac VI trong 2 phién ban
cua LabVIEW khi can thiét.

7. Viéc dat tén cac VI

Khi ban luu cac VI, sir dung nhirng cai tén moé ta. Nhitng tén miéu ta,
ching han nhu Temperature Monitor.vi va Serial Write & Read.vi, ¢é nhan
ra mot VI dé dang va biét dugc ban stir dung né nhu thé ndo. Néu ban st dung
nhitng cai tén khong rd rang, chang han nhu VI#1.vi ban phai tim no, khé khin
dé nhan ra cac VI, dic biét néu ban da luu vai VI véi nhau.

Xem xét xem liéu nhitng ngudi dung s& chay cac VI cua ban trén nén
khac. Tranh viéc st dung céc ky tu ma mét sé hé diéu hanh danh riéng cho
nhitng muc dich dac biét, nhu\:/? * <>va#.

Lueu y: Néu ban ¢6 vai VI c6 tén giéng nhau di luu vao trong may tinh cta ban,
t6 chuc can than cac VI trong nhitng thuy muc khac nhau hoiac cac LLB
(LabVIEW file that contains a collection of related VIs for a specific use — file
LabVIEW ma chira dung mot tap hop cac VI lién quan cho mét st dung dac
biét) dé tranh su tham chiéu LabVIEW léch huéng VI con khi dang chay VI 16p
trén.

8. Viéc luu giir mot phién ban truoc.

Ban c6 thé luu cac VI cho mot phién ban trudc cia LabVIEW dé tién loi
cho viéc nang cap LabVIEW va dé hd tro ban gin giit cac VI trong 2 phién ban
cia LabVIEW khi can thiét. Chon File>>Save For Previous Version dé luu
phién ban trudc cua LabVIEW.

Khi ban Iuu mot VI vao mot phién ban trude, LabVIEW khéng chuyén
dung VI @6 nhu moi VI trong trat tu cua no, loai trir cac file trong thu muc
labview\vi.lib.
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Thuong thi mét VI sir dung chire nang khong san co trong phién ban trudc
cua LabVIEW. Trong nhitng truong hop nhu vay, LabVIEW luu lai nhu nhiéu
VI nhu n6 c6 thé va dwa ra mot thong bao 1a khong thé chuyén ddi noé duoc.
Théng bao xuat hién ngay lap tic trong hop thoai Warning. Kich nit OK dé ghi
nhan cac canh bao d6 va dong hop thoai. Kich nat Save to File dé luu cac canh
bao tGi mot file vin ban dé quan sét lai sau do.

9. Tuy bién céc VI.

Ban cd thé dinh dang cac VI va cac VI con dé lam phil hop véi tng dung
cta ban can. Vi dy, néu ban dy dinh st dung mét VI nhu mét VI con, yéu cau
nguoi sir dung dau vao, dinh dang VI vi vay ma giao dién cta nd xuat hién moi
lan ban goi no.

Chon File>>VI Properties dé dinh dang su xuét hién va hoat dong cua
moét VI. St dung menu kéo xudng Category tai dinh cua hop thoai VI
Properties dé lya chon tir vai pham tri tuy chon khéc nhau.

Hop thoai VI Properties bao gom céc pham trli tuy chon sau day:

- General: sir dung trang nay dé xac dinh duong dan hién thoi ma mot VI
da luu, s6 duyét lai cia no, lich sir duyét lai, va bat ky sy thay doi nao lam ra tir
khi VI da duoc luu trudc do.

- Documention: sir dung trang nay dé thém mot su md ta cua VI va lién két
t&i mot chu dé file tro gidp.

Security: sir dung trang nay dé khoa hoac dit mat khau mot VI.

- Window Appearance: st dung tang nay dé tuy bién sy xuat hién cira s6
cua cac VI, chang han nhu cira so tiéu dé va kiéu.

Window Size: sir dung trang nay dé thiét dat kich thudc caa cira so.

- Execution: st dung trang nay dé dinh dang mot VI chay nhu thé nao. Vi
du, ban ¢6 thé dinh dang mot VI dé chay ngay 1ap ttc khi né dugc mo hodc tam
dung khi n6 duoc goi nhu mét VI con.

- Editor Options: sir dung trang nay dé dit kich thuéc cua ludi sap thanh
hang cho VI hién thoi va dé thay ddi kiéu cua diéu khién va dung cu chi thi
LabVIEW tao ra khi ban kich phai mot thiét bi dau cudi va chon
Create>>Control hoic Create>>Indicator tir menu tit.
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CHUONG 2:

PIEU KHIEN LO NHIET PIEN TRO

2.1.Giéi thiéu
Lo dién 1a mét thiét bi dién bién dién nang thanh nhiét nang dung trong
cac qua trinh cdng nghé khac nhau nhu nung hoic nau luyén céc vat liéu, cac
kim loai va cac hop kim khac nhau v.v...
- Lo dién dugc st dung rong réi trong cac linh vuc ky thuat :
San xuat thép chat luong cao
San xuat cac hop kim phe-rd
Nhiét luyén va hoa nhiét luyén

Nung cac vat pham truéc khi can, rén dap, kéo soi

NN NN

San xuit dac va kim loai bot

Trong cac linh vuc cong nghiép khac :

v’ Trong cong nghiép nhe va thuc pham, 10 dién duoc dung dé sy, ma vat
pham va chuan bj thuc pham

v Trong cac linh vuc khac, 16 dién diroc dung dé san xuat cac vat pham thuy
tinh, gdm sw, cac loai vat liéu chiu lra v.v...

- Lo dién khéng nhitng c6 mat trong cac nganh céng nghiép ma ngay cang
dugc dung phé bién trong doi séng sinh hoat hang ngay cia con nguuudi mot
cach phong phu va da dang : Bép dién, ndi nau com dién, binh dun nudc dién,
thiét bi nung ran, say dién v.v...

2.2.Uu nhwoc diém ciia 10 dién so véi céc 10 sir dung nhién liéu

Lo dién so véi cac 10 st dung nhién liéu ¢ nhimg vu diém sau :

- Co0 kha nang tao dugc nhiét do cao

- Pam bao téc do nung 16n va ning suét cao

- Pam bao nung déu va chinh xéac do dé diéu chinh ché do6 dién va nhiét do
- Kin
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- C6 kha niang co khi hoa va tu dong hoa qua trinh chat d& nguyén lidu va
van chuy&n vat pham
- Pam bao diéu khién lao dong hop vé sinh, diéu kién thao tac tét, thiét bi
gon nhe
Nhuwoc diém ciia lo dign:
- Ning luong dién dat
- Yéu cau c6 trinh d6 cao khi sir dung
2.3.Nguyén ly lam viéc cua 16 dién tré
Lo dién tré lam viéc dua trén co sé khi c6 mot dong dién chay qua moét day
dan hoac vat dan thi ¢ d6 sé& toa ra mot luong nhiét theo dinh luat Jun-Lenxo :
Q=1’RT
Trong do:
Q - Luong nhiét tinh bang Jun (J)
| - Dong dién tinh bang Ampe (A)
R - Bién tro tinh bang Om
T - Thoi gian tinh bang giay (s)
Tir cOng thuc trén ta thay dién tré R c6 thé dong vai tro :
- Vit nung : Truong hop nay goi la nung tryc tiép
- Day nung : Khi day nung duoc nung ndng né s& truyén nhiét cho vat nung
bang birc xa, ddi luu, dan nhiét hoac phuc hop. Trudng hop ndy goi 1a nung gian
tiép.
Truong hop thir nhat it gap vi n6 chi dung dé nung nhirng vat c6 hinh dang
don gian ( tiét dién chit nhat, vudng va tron )

Truong hop thi hai thuong gap nhiéu trong thuc té cong nghiép. Cho nén
noi dén 1o dién tro khdng thé khong dé cap dén vat lidu dé 1am day nung, bo
phan phat nhiét caa 10.

Lo dién tro sir dung nguén dién xoay chiéu 220V/50Hz, cdng suit cuc dai
cua 1o la 1200W.

Xét vé mat diéu khién, 10 dién tro 1a mot khau quén tinh bac nhat ¢6 ham
truyén:
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K
W(p) = ——
(P) Tp +1

Véi céc tham s K, T duoc xac dinh mot cach gan ding theo yéu cau cong
nghé.
2.4.Céc phwong phap diéu khién 10 dién tré

C6 rat nhiéu phuong phap diéu khién 10 dién tro, song phd bién hién nay c6
hai phuong phap 1a diéu khién dung Role va diéu khién dung Thyristor hoic
Triac.
2.4.1.Piéu khién dung Role

a, So' do nguyén ly

RELAY

U

o

_/\/\/\

Hinh 2.1. So dé diéu khién bang Role
b, Nguyén ly diéu khién
Nguyeén tic cua diéu khién dung Role 1a diéu khién hai vi tri c6 tré. Doi
tuong 1a 10 dién tro dat trong moi treong nén ludn toa nhiét ra moéi truong xung
quanh. Xét:
AQ=Qc-Q
Tuong tng vai
AP =P, - P,
Khi muén tang nhiét d6 ta tang Q., tirc 1a ting cong suat cap P, cho 10
I6n hon P; sao cho
AQ > 0. (AP >0)
Viy diéu khién Role chinh 1a diéu khién cbng suat trung binh cua dong
dién cap cho nguon.
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Mot cach truc quan ta co d6 thi quan hé gitra cong suat va nhiét do theo

thot gian sau:

A
Pc
0 T/2 T T t
A tO(OC) I

COA
S

v

g E

Hinh 2.2 . Do thi quan hé giiva nhiét dj va cong sudt cdp
2.4.2.Piéu khién Thyristor

a, So' dd nguyén ly

Hinh 2.3 . So do diéu khién bing Thyristor
b, Nguyén ly diéu khién
Khéc véi diéu khién dung Role, diéu khién dung Thyristor 1a diéu khién
cOng suat cap vao. Ciing tir cong thuc:
AQ = Q.- Q
Tuong tng voi

AP =P, - P,
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Néu nhu trong phuong phap diéu khién dung Role, AP hoic am hoic
duong tuy theo viéc ta ngét hay dong Role, thi trong phuong phap nay ta diéu
khién cong suat cip P, sao cho AP = 0 khi hé théng 6n dinh.

Dé diéu khién P, ta diéu khién dién ap cip vao 10. Mudn vay ta can tinh
toan dugc goc mé o cua Thyristor.

Dua theo cdng thirc tinh gi4 tri trung binh caa dién &p cp cho tai R khi ta

diéu chinh bang Thyristor nhu sau:

U= /%zju(t)zdt: \/%[Z[(Uosm(a)t))zdt+ﬂ2ja(UOSin(a)t))2dt

27 —2a + Sina
Utb:UO\/

2
2
Voi U, = [ 2-
V4

Vay c6 thé noi diéu khién dung Thyristor chinh 1a diéu khién goc mé o

caa no.
PC ~ Utb ~ O
Tir d6 ta xac dinh goc mé van thich hop dé dat duogc gia tri dién 4p trung

binh cap cho tai. BJ thi cua phuong phép nay nhu sau:
A

G

»
»

t

Co
_|

)
/|
’
v
’

_ _tgi )

RN P
~

[
»

t

4
X
Q

R I

Hinh 2.4 . Dang dién dp ra diéu khién bang Thyristor
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2.4.3.Két luan

Trong hai phuong phap trén, phuong phép nao cling c6 nhitng uvu nhuoc
diém cua nd. Tuy theo yéu cau cua bai todn ma ta lya chon phuong phap thich
hop.

Diu tién, ta xét phwong phdp diéu khién diing Role
- Uudiém:
v' C4u tao phan cimg don gian.
v Phan mém tinh toan khdng c6 gi khé, c6 thé dung cac mach diéu khién
analog ma khdng can lap trinh.
v' Giaca phai chang.
- Nhuoc diém:
v Do tré cia Role anh huong lén dén chét lugng diéu khién. Néu ta dong
ngat quéa nhanh s& dan dén tinh trang Role khong hoat dong, néu dong ngat qua
cham thi sai léch nhiét o s€ 1on.
4 Nhiét ¢ ludn luén khdng 6n dinh ma lac nao ciing dao dong trong mot
gidi han At nhét dinh.
v' Puong dic tinh diéu khién khong tron. Do vay kho cho viéc diéu khién
cac dbi tuong c6 nhiét d6 theo mot qui luat nhat dinh.
v Chiu anh hudéng cua nhidu nhu: nhiét d6 budng dét, nhiét d6 vat nung,
nhiét d6 moi trudng. ..sé anh hudng dén nhiét luong toa Q..
Phwong phdp diéu khién dung Thyristor

- Uu diém: Chét luong diéu khién tét hon phuong phap diéu khién diung
Role rat nhiéu:
v Nhiét do 10 6n dinh.
v’ C6 thé diéu khién nhiét d6 caa d6i tugng theo mot duong cong bat ki véi
chat luong tuong dbi tot.
v’ CO su cach li vé dién.
- Nhuoc diém:
v Phan mém tinh toan phuc tap hon phuong phap kia. Do vay doi hoi cau

hinh phan cing tuong ddi cao.
52



v/ Gi4 thanh dat hon phuong phap diéu khién dung Role.

Tir cac wu-nhuge diém trén cia hai phuong phap ta thdy néu cong viéc
yéu cau do chinh xéac cao, chat luong tot thi ta ap dung phwong phap hai. Con
néu chat luong vira phai thi ¢d thé dung phuong phap mot dé tiéc kiém chi phi.
2.5.C4c nguyén tic diéu khién Thyristor (Triac)

Trong thuc té nguoi ta thuong ding hai nguyén tic diéu khién: thang
dang tuyén tinh va thang ding “arcos” dé thuc hién diéu chinh vi tri xung trong
nua chu ky duong ctia dién ap dat trén Thyristor cling nhu Triac.

2.5.1. Nguyén tic diéu khién thing ding tuyén tinh
Theo nguyén tic nay nguoi ta dung hai dién ap.
- Pién ap dong bo, ky hiéu Us, dong bo véi dién ap dit trén hai dau lyc cua
Thyristor, Triac thudng dit vao dau dao cua khau so sanh.
- Pién ap diéu khién, ky hiéu Uy, (dién &p 1 chiéu c6 thé diéu chinh dugc
bién do) thuong dit vao dau khong dao cua khau so sanh.
Hiéu dién thé dau vao cua khau so sanh 1:
Ug = U - Us.

Mdi khi Us = Ugy, thi khau so sanh lat trang thai, ta nhan duoc “suon
xuéng cua dién ap dau ra ciia khau so sanh, suon xudng nay théng qua da hai
mot trang thai 6n dinh, tao ra 1 xung diéu khién.

Nhu vay, bang cach 1am bién d6i Ucm, nguoi ta ¢d thé diéu chinh duoc
thoi diém xuat hién xung ra, tire 1a diéu chinh duoc goc o.

Gitra a va Ugy, €0 quan hé nhu sau:

U .- A
o =n1—= nguoi ta lay Ucnmax = Usm.

sm
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Us
Ucem Us
Ucm
Wt
0
Xk
Wi
0
a a

Hinh 2.5. Nguyén tic diéu khién thing dirng tuyén tinh
2.5.2. Nguyén tic diéu khién thang dirng “arccos”

Theo nguyén tic nay nguoi ta dung hai dién ap.

- bién ap déng bo Us, vuot trudc Uak = UySinet cua Thyristor mot goc

/2 bang Us = U,,,. cosat.

- Pién ap diéu khién Ugy, 1a dién &p mét chiéu, co thé diéu chinh dugc bién
d6 theo hai chiéu (dwong va am).

Néu dat Us vao cong dao va Ucy vao cong khong dao cua khau so sanh
thi khi Us = U, ta s& nhan duoc xung rat manh & dau ra cua so sanh khi khau
nay lat trang thai:

Umcose = Ugp,.
Do do6: oL = arecos (%j
U

Khi Ugm = Uy thi a = 0.

Khiucm:omia:g

Nhu vy, khi diéu chinh Ugm, tir tri Ugn = +Up, dén tri Ugn = -Up, ta c0 thé

diéu chinh dugc goc o tir 0 dén .
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Nguyeén tic diéu khién thang dung “arccos” duoc sir dung trong cac thiét

bi chinh lwu doi hoi chat luong cao.

Us
Uak

Hinh 2.6. Nguyén tic diéu khién thang dirng
2.5.3. So' @6 khéi mach diéu khién.
Dé thuc hién tot duoc viée diéu khién Thyristor, triac thi mach diéu khién

bao gdm céac khau co ban sau:

DPong So sanh Khuéch ___J;#Z'r

pha dali

Hinh 2.7. So dé khoi mach diéu khién
Véi so @6 nay nhiém vu cua cac khau nhu sau:
- Khau dong pha c6 nhiém vy tao ra dién ap tya U, (thuong gap la dién ap
dang ring cua tuyén tinh) tring pha voi dién ap anod cua Thyristor.
- Khau so sénh c6 nhiém vu so sanh gitra diénap tua véi dién ap diéu khién
Ude, tim thoi diém hai dién ap nay bang nhau (Ug, = Uy). Tai thoi diém hai dién

4p nay bang nhau thi phat xung & dau ra dé giri sang tang khuéch dai.
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- Khau tao xung c6 nhiém vu tao ra xung pht hop dé ma Thyristor. Xung
dé mo Tiristor c6 yéu cau: suon trudc doc thang ding, dé bao dam yéu cau
Thyristor mé tac thoi khi c6 xung diéu khién (thuong gap loai xung nay 1a xung
kim hoac xung chir nhat); da do rong vai d6 rong xung I6n hon thoi gian mé caa
Thyristor, da c6ng suit, cach ly giita mach mach diéu khién véi mach dong luc

(néu dién ap dong luc qua I6n).
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CHUONG 3

PIEU KHIEN LO NHIET PIEN TRO GIAO TIEP VOI MAY
TINH BANG LABVIEW

3.1.Phwong an thiét ké

3.1.1.Yéu cau thiét ké

- M6 hinh 10 nhiét dién tré st dung bong dén sgi d6t 200W/ 220V.

- Str dung sensor cam bién nhiét ban din LM35 dé do nhiét do.

- Str dung card USB- 9001 dé ghép néi giira may tinh va khéi cong suét
diéu khién 10.

- Ap dung phan mém LabVIEW viét chuong trinh diéu khién va tao giao
dién diéu khién trén may tinh.

3.1.2 Phuong phap diéu khién

- Chon phuong an diéu khién ki éu Role, nhung thay Role bang Triac dé
déng md mém.

- Mach diéu khién Triac dugc thiét ké theo so d6 sau:

IC1
B T ¥ i :‘M Q! %‘j
MOC3041 I :1'-'13: a3
= 7 l 220V
Sgi?

| -

3 —

Thanh dot
Hinh 3.1. Mach diéu khién 1o dién tré
Mach hoat dong theo nguyén 1y sau: (diéu khién theo phuong phép xung)
- Khi nhiét do budng dét con nho hon nhiét do dat (dua vao sensor LM35),
khi ¢6 Udk = 5V, MOC dan lam Triac mé c6 dién 4p qua Thanh dét (dién &p ldc
nay Full 220V).
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- Néu nhiét ¢6 budng ddt vuot qua nhiét do dat, khi d6 Ug = OV, MOC

nging dan lam Triac khoéa khong c6 dién 4p qua Thanh ddt, nhiét ¢ tam thoi

gitr & day (vi nhiét c6 quan tinh cham).

3.2: Gidi thiéu Card USB-9001
3.2.1: Théong s6 ky thuit
Thong s6 chung

Cong két ndi

HO tro h¢ diéu hanh

Kiéu do

Diéu khién

Ho DAQ

Poc tin hi€éu Analog

S6 kénh

Toc do lay mau

D0 phan giai

Trich mau dong thoi

Ngudng dién ap giéi han 16n nhat
Do chinh xac

Tin hi¢u analog tir cac loai cam
bién

Linh vyc tng dung do dién ap
Xuat tin hiéu PWM

S0 kénh

Tbc do cap nhat

D0 phan giai

Ngudng dién ap

USB (chuén giao tiép RS232)

Windows

6 kénh do dién ap (ADC)

1 bd dém xung tir cac loai encoder (dém lén
hoic xudng tiy theo chiéu quay encoder)

- 4 kénh xuat tin hi¢u s6

. 2 kénh xudt tin hiéu diéu ché xung (PWM)

6 SE

142S/s

8 bits

Khong

0t615V

10 mV (V,=2.56V)

Nhiét do, ap xuat, luu luong vv.

Piéu khién tu dong, 6 t6, cong nghiép

100 S/s

8 bits

0.5V
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Tin hiéu diéu khién dong dién 10 mA (dong ngin mach)

Cac chan xuat tin hiéu so

S6 kénh 4

Timing Software

Logic Levels TTL

Nguong dién ap ra 0.5V

Output Current Flow Sinking, Sourcing

Dong dién (Kénh/Tong) 10 mA/100 mA

B6 dém xung

S6 bo dém 1 (d@ém 1én hodc dém xudng)
Do phan giai 16 bits

Tan s6 nguon xung 16n nhat 250 KHz

Do rong xung vao nho nhat 2 Us

Muc logic TTL

Ngudng cuc dai 0.5V

Ung dung Do téc do dong co tir Encoder, do xung, vv.
Cho phép thyc hién nhé tam Yes

Tac dong (Triggering) Digital
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3.2.2 Cach sir dung

Chan | Ki Hiéu Gia| Mo ta Gia
tri tri
Reset
Input | ADCO Nhan tin hiéu dang twong tw(analog). Vref sé | NA
-ADC5 la 5v trén USB hoac 2.55v do set trén may
tinh
Input | PULSE DPém xung canh 1&n (0-5v) 0
Input | DIR 0 | Setbo dém xung PULSE dém xudng 5v
5V | Set bo dém xung PULSE dém Ién
output | PWMO Tao xung Vai tan s6 ¢6 dinh va hé s6 xung | 0
PWM1 thay d6i tir 0-255 ty sb dat trén may tinh
(xung 0-5v va 2 téng tré 4700hm)
Output | SWO0-SW2 Tinh hiéu ra dang s6(0 hoic 5v. Tong tro 470 | 0
Ohm) tuy set trén may tinh
SW3 Tinh hiéu ra dang sé (0 hoac 5v), s& khong sé
khong st dung ADCO
Nguon | GND Mass 0
Nguon | +5v Lay tir USB 5v
So d6 chan:

- ADCO-ADCS: tra vé gié tri chuyén doi cac chan ADC tuong tng (0-255).

- DACO-DACI: dat gia tri ngd ra chan PWM cho chan DAC tuong tng (O-
255).

- SWO0-SW3: dat gia tri cho 3 ngd ra s6 (TRUE-FALSE).

- PULSE: tra vé gid tri s6 xung d& dém tir chan PULSE (gia tri tir 0-65635).
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+5Sv PWM 1
ADC/SW3 PWM 0
ADC 1 o SW 2
ADC2 0 SW 1
ADC 3 = SW 0
ADC 4 = DIR
ADC5 PULSE
GND GND

Card USB-9001

Cong USB

Hinh 3.2. So dé chivc ning Card USB-9001
3.3 Mo hinh diéu khién sir dung card USB-9001
3.3.1. Sensor LM35
LLM35 1a ho cam bién nhiét, mach tich hop, chinh xéac cao c¢6 dién ap dau ra
ty 1& tuyén tinh vai nhiét do Celsius. Ho nay khdng yéu cau cin chinh bén ngoai.
LM35 cho ra dién 4p 10mV @ng voi thay d6i nhiét d6 1a 1°C.

Bang 3.1 giéi thiéu mat so thong sé ky thuat chinh cia ho LM35:

M4 san pham Dai nhiét do Do chinh xac Pau ra
LM35A -55Cto+150C +10C 10 mV/F
LM35 -55Cto+150C +15C 10 mV/F
LM35CA -40 Cto +110 C +10C 10 mV/F
LM35C -40Cto+110C +15C 10 mV/F
LM35D 0Cto+100C +20C 10 mV/F
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Kiéu chan va so dé ing dung:

Connection Diagrams

TO-46
Metal Can Package*

f-) )]
Vout

+ig

GND O

BOTTOM VIEW

TLAH/BE1 61

*Case is connected lo negatve pin (GMD)

Order Number LM35H, LM35AH,
LM35CH, LM35CAH or LM35DH
See NS Package Number HO3H

TO-202
Plastic Package

O

LM
35DP

g GHD
Vour

TL/H/S516-24

Order Number LM35DP
See NS Package Number PO3A

TO-92
Plastic Package

BOTTOM VIEW

TL/H/5516-2

Order Number LM35CZ,
LM35CAZ or LM35DZ
See NS Package Number Z03A

Typical Applications

+Ws
{49 70 20v)

LM3s

4

| _ UTFUT
0 mv-+10.0 m¥/e0

TL/H/5516-3
FIGURE 1. Basic Centigrade
Temperature
Sensor (+2°C to + 150°C)

3.3.2. X4y dwng md hinh diéu khién:

M6 hinh diéu khién duoc xay dyng nhu hinh 3.3.

S0-8
Small Qutline Molded Package
i ~ L SE
MWL —2 T=HC.
WE—3 6= N.C.
GHD —] 4 5k=N.C.
TL/H/5516-21
Top View

N.C. = Mo Connaction

Order Number LM35DM
See NS Package Number MOBA

+¥g
LM35 Vour
T 3
—Vs
TLAH/5516-4
Choose Ry = —Va/50 pA

Wgpr=1 1,800 mV al +150°C
=+250 mv al +25%C
=—550 mV al —55°C

FIGURE 2. Full-Range Centigrade

Temperature Sensor

Maytinh e >

Card > Msouc:“iLtl Id{i:éﬁ Lrl1 ’
USB-9001 Kkhién 16 nhiet
L

LM35

Hinh 3.3. Diéu khién 16 nhigt dién tré ghép noi véi mdy tinh

Trong do:

- May tinh: tao giao dién va diéu khién 10 nhiét bang phan mém LabVIEW

thdng qua card USB_9001.
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- Card USB-9001: giao tiép véi may tinh qua céng USB. N6 nhan di liéu
nhiét d6 tr LM35 qua ADC1 (8 bit) chuyén thanh tin hiéu sé dwa vé may tinh.
Béang chuong trinh LabVIEW mady tinh s& xir ly, théng qua card USB-9001 tao
ra Udk, diéu khién Triac (Modul Cong suat diéu khién 10 nhiét) dong mé nguon
cap cho Lo nhiét.

- Modul Cong suat diéu khién 10 nhiét: truc tiép dong md ngudn cap dién
cho 10 nhiét.

- LM35: sensor do nhiét do 10 nhiét

- Lo nhiét dién tra: md hinh sir dung bong dén soi dét 200W/ 220V.

—

GND Udk
+5v PWM 1
ADC/SW3 - PWM O
ADC1 < SW2
Modul I ADC2 o SW I——
diéu khién ADC4 < DIR
16 nhiét ADCS PULSE

—— GND GN
Card USB-9001
Cbng USB
220V

Hinh 3.4. So dé ghép néi phan cirng diéu khién 1o nhiét dién tré
3.4: Chwong trinh diéu khién bang ngon ngir LabVIEW

Chuong trinh LabVIEW trén may tinh tao ra giao dién ngudi ding va diéu
khién 10 nhiét dién tro.

Do phan giai kénh ADC cua Card USB-9001 Ia 8 bit, nén gia tri tir 0 dén
5V cua sensor LM35 s& duoc chia thanh 2° = 256 gia tri (tac tir 0 d¢én 255). Do

vay ta ¢ cong thic chuyén gia tri s6 thanh gié tri dién ap thuc nhu sau:
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58 card

Vo 255

Nhu vay, Vg, nay chinh la gia tri dién ap Vo Cta sensor ma ta do dugc
bang dong hd Voltmeter.
Code LabVIEW:

Card Part

Dien ap

2>yl

Gia triso tub

gl
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CHUONG 4:
KET LUAN — HUONG PHAT TRIEN CUA PE TAI

4.1.Cac két qua di thue hién dwoc trong dé tai
- Tim hiéu vé LabVIEW co ban, cac giao thuc két ndi, phan mém nhing
vao LabVIEW, va cac b6 cong cu di kem.
- Thiét ké va thi cong hoan thanh giao dién nguoi dung (The Front Panel)
va so d6 khdi (The Block Diagram) trén LabVIEW dé diéu khién va 6n dinh
nhiét o 10 nhiét.
- Thiét ké hoan thanh mach diéu khién nhiét do.
- Hoan thanh ban thuyét minh theo dung thoi gian duoc giao.
4.2 Nhirng han ché

D6 4n cua em tuy di dap tng duoc yéu cau cua dé tai dat ra, tuy nhién
van con nhiéu han ché:
- Ung dung cua LabVIEW rat rong réi, ban than chdng em van chua tim
hiéu dugc nhiéu. Giao thuc két ndi gitta LabVIEW vai thiét bi cling da dang
ngoai card PCI ciing ¢ thé dung giao tiép qua cong USB, RS232, RS485...Tuy
nhién chling em mai tim hiéu véi card USB- 9001.
- Déi véi mo hinh 10 nhiét caa ching em, tin hiéu vao 1a dién ap, tin hiéu ra
la nhiét do. Nhung trong thyc té ddi twong con chiu anh hudéng caa rat nhiéu yéu
t6 khac nhu: nhiét d6 méi truong, d6 am, giod, yéu to lam mat... Tuy nhién, bai
toan ¢ng dung cta ching em c6 han ché 1a c6 mét tin hiéu vao va mét tin hiéu ra
(hé SISO).
4.3. Huéng phat trién cia dé tai
- LabVIEW la mét céng cu manh trong do ludng va diéu khién. Ung dung
LabVIEW diéu khién dugc nhiéu dbi tuong trong cac linh vuc khéac nhau.
Chung ta c6 thé dung LabVIEW dé kiém tra, giam sat ty dong trong qua trinh

san xuat hay danh gia chat lugng san pham. Ching ta ciing c6 thé ding
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LabVIEW dé do tin hiéu tuong ty tbc d6 cao hay ung dung dé lién két vai PLC
hoic céc phan cang cdng nghiép khéc.
- Phat trién bai toan ung dung theo huéng nhiéu dau vao tac dong. Md hinh
tré thanh hé MISO ( hé nhiéu dau vao — mot dau ra ). Khi d6 thuat toan diéu
khién sé& thay doi.

Em rat mong cac em sinh vién khoa sau sé tiép tuc nghién ctu, phat trién

dé dé tai dugc hoan thién hon va ang dung hiéu qua trong thuc té.
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