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L&i mé dau

Trong nén cong nghiép hién dai, thuat ngir do luong va diéu khién di tro
nén qua quen thudc. Hién tai cac hé thdng thiét bi diéu khién ty dong déu mang
mot ty trong rat 16n cac phan tar & moi 16p cau tric ¢ yéu td Ky thuat ghép ndi
v6i may tinh. K§ thuat ghép ndi may tinh da goép phan lam thay doi bo mat cac
trung tdm diéu khién, noi theo ddi — Xt Iy cac tin hiéu, di liéu thu thap dugc dé
t6i wu hoa van hanh san xuat dé dat duoc nhitng yéu cau nhiém vu duge dé ra.
Khi x4y dung cac hé théng do ludong va diéu khién két ndi v6i may tinh can cé
su hd tro caa cac phan mém chuyén dung dam bao yéu cau vé toc do giao tiép
cling nhu d¢ tuong thich cao.

Yéu cau vé do luong va diéu khién ngay cang phuc tap, dé dap tng diéu
d6 cong ty National Instruments da khong ngimg nghién ctru d6i mgi phan mém
LabVIEW. Ngon ngir lap trinh nay ngay cang trd nén quen thudc trong cac hé
thdng do luong va diéu khién va 1a gia tri quan trong cho céac ki su. Chinh vi thé
em d3 chon LabVIEW 1a d6i tuong nghién ctru va hd tro cho dé tai lan nay.

Poi twong va pham vi nghién ciru:

Pbi twong nghién ciu chung cia do an “Biéu khién nhiét d6 1o qua giao
dién LabVIEW” nay la:

- Tim hiéu cach thirc hoat dong va sir dung phan mém LabVIEW nhu sau:
tén goi va ngudn goc LabVIEW, chuc niang cua LabVIEW trong thuc té, giao
dién phan mém, chtic ning cta cac cong cy, ciu trac hoat dong cua cac vong

-

lap.

- Nghién ctu Card USB HDL 9090: cach két néi véi may tinh, 1ap trinh
giao tiép va diéu khién véi thiét bi vai card.

- Piéu khién va 6n dinh nhiét do 16 nhiét dién tré s dung mach diéu
khién Triac.

Y nghia thuc tién ciia @6 an:

LabVIEW 1a mot phan mém phd bién va duoc Gng dung rong dii trong
cac nganh cong nghiép tu dong. Moi truong LabVIEW mé tuwong thich hau hét
Vi tat ca cac phan cing hién nay ma dién hinh 1a Card USB HBL 9090 tir d6
tao ma ngudn va kha ning két ndi téi hang nghin thiét bi giup tap hop dit liéu dé
dang va don gian. Tir 46 chung ta c6 thé két hop nhiing ing dung ma LabVIEW
mang lai vao cac hé théng hién nay. Chinh vi thé ma LabVIEW tré thanh lya
chon gia trj cho cac k¥ su Viét Nam va thé giGi trong thoi dai hién nay.

1



Néi dung thwc hién deé tai cia em gom 4 chwong:

Chuong 1: Tong quan vé ngdn ngir lap trinh LabVIEW.

Chuong 2: Piéu khién 10 nhiét dién tro.

Chuong 3: Piéu khién nhiét do 1o nhiét dién tré giao tiép véi may tinh
bang LabVIEW.

Chuong 4: Két luan.

Hai Phong, thang 10 ndm 2019
Sinh vién thuc hién
Vi Trong Ta



CHUONG 1: TONG QUAN VE NGON NGU LAP TRINH
LabVIEW

1.1: Giéi thiéu vé LabVIEW

LabVIEW (viét tit caa nhém tir Laboratory Virtual Instrumentation
Engineering Workbench) 1a mot phan mém mady tinh duoc phat trién boi cong ty
National Instruments, Hoa ky. LabVIEW con duoc biét dén nhu 1a mot ngén
ngit 1ap trinh véi khai niém hoan toan khac so v6i cac ngdn ngit 1ap trinh truyén
théng nhu ngon ngit trinh C, Pascal. Bing cach dién dat cti phap théng qua cac
hinh anh truc quan trong moi truong soan thao, LabVIEW da duoc goi voi tén
khac 1a lap trinh G (viét tat cua Graphical, nghia 1a do hoa).

LabVIEW (Virtual Instrument Engineering Workbench) la mdt moi
truong phat trién dua trén ngon ngit lap trinh d6 hoa, thudng dugc st dung cho
muc dich do luong, Kiém tra, danh gia, xu 1y, diéu khién cac tham sé cua thiét
bi. LABVIEW 1a mdt ngdn ngit 1ap trinh da ning, giéng nhu cac ngdn ngir 1ap
trinh hién dai khac. LABVIEW gdm c6 cac thu vién thu nhan dir liéu, mét loat
cac thiét bi diéu khién, phan tich di liéu, biéu dién va luu trix dir liéu. N6 con ¢o
cac cong cu phat trién dugc thiét ké riéng cho viéc ndi ghép va diéu khién thiét
bi.

LABVIEW khac véi cac ngdn ngit lap trinh thong thuong ¢ diém co ban
1a: cac ngdn ngir lap trinh khac thuong dung trén co ché dong 1énh, trong khi do
LABVIEW dung ngén ngir lap trinh Graphical dé tao ra cac chuong trinh ¢ dang
so d6 khoi.

Trong LABVIEW ta xdy dung giao dién nguoi st dung bang viéc thiét
lap cac cong cu va cac dbi tuong. Giao dién ngudi sir dung duoc hiéu nhu 13 mét
Front Panel rdi sau d6 ta dua code vao trong so dd khéi dé didu khién cac ddi
tugng & trén front panel. So dd khdi ciing c6 thé hiéu gibng nhu mot lwu dd
thuat toan.

LABVIEW dugc tich hgp day du cic chiic ning giao tiép VSi cac phan
cing GPIB, VXI, PXI, RS-232, RS-485, cac thiét bi thu nhan dir liéu.
LABVIEW ciing xay dung cac dic trung cho viéc két néi cac (ng dung cua ta
v6i Web sir dung LABVIEW Web Server va, chuan mang TCP/IP va Active X.

LABVIEW duoc dung nhiéu trong cac phong thi nghiém, linh vuc khoa
hoc ky thuat nhu tu dong hoa, diéu khién, dién tir, co dién ta, hang khong, hoa

sinh, dién tir y sinh,... Hién tai ngoai phién ban LABVIEW cho cac hé diéu hanh
3



Windows, Linux, Hang NI d3 phat trién cac mo-dun LABVIEW cho may hd trg
ca nhan (PDA).

Cic chirc ning chinh ciia LabVIEW c6 thé tom tit nhw sau:

>

>

Thu thap tin hiéu tir cac thiét bi bén ngoai nhu cam bién nhiét do, hinh
anh

tir webcam, van téc caa dong co, ...

Giao tiép véi cac thiét bi ngoai vi théng qua nhiéu chuan giao tiép thong
qua

cac cong giao tiép: RS232, RS485, USB, PCI, Ethernet

Mo phong va xir Iy cac tin hiéu thu nhan duoc dé phuc vu cac muc dich
nghién ctru hay muc dich cua hé thong ma ngudi 1ap trinh mong mudn
Xay dung cac giao dién nguoi dung mot cach nhanh chong va tham my
hon

nhiéu so véi cac ngdn ngit khac nhu Visual Basic, Matlab, ...

Cho phép thuc hién céc thuat toan diéu khién nhu PID, Logic mo (Fuzzy
Logic), mot cach nhanh chong thong qua cac chire ning tich hop sin trong
LABVIEW.

Cho phép két hop véi nhiéu ngén ngit lap trinh truyén thong nhu C, C++,

Cac phan mém nhiing vao LabVIEW

>

YV V VYV YV VY VY

Wolfram Research Mathematica
Microsoft Excel

The MathWorks MATLAB and Simulink
MathSoft Math CAD

Electronic Workbench MultiSim

Texas Instruments Code Composer Studio
Ansoft RF circuit design software
Microsoft Access

Microsoft SQL Server

Oracle



1.2: Giao dién caa LabVIEW

1.2.1: Front panel
La giao di¢n cua ngudi sir dung. Vi du sau day minh hoa front panel.

43 P02 Front Panel

Eile Edit View Project Operate Tools Window Help

‘:{)l@l l_l@|15ptAppIicationFont '”31:‘”1]—- ["ﬂ*‘

KHOIDIEU KHIEN
o ‘ ” O

o

Duty Cycle (%)"10
Frequency  7J50
101
PID gains
propertional gain (Kc) _i' 1,000
integral time (Ti, min) _i' 0,010
derivative time (Td, min) -J[0,000

Hinh 1.1: Front panel

Xay dung front panel véi cac bo diéu khién (controls) va cac hién thi
(Indicators), ching dugc st dung Véi cac chirc ning vao ra dir lidu. Cac diéu
khién bao gom cac nam (knobs), nat an (push buttons), mat dong ho va cac thiét
bi vao dit liéu khac. Control 13 cac ddi twong duoc dit trén Front Panel dé cung
cap dit liéu cho chuong trinh. N6 twong tu nhu dau vao cung cap dir liéu.

Pé mo giao dién nguoi dung trudc tién ta phai khoi dong LabVIEW. Di
véi Windows 7 tré xudng ta chon Start > All Program > National Instruments
LabVIEW. Khi d6 phan mém sé& bat dau khoi dong va sau 1 khoang thoi gian sé
Xuat hién ctra s6 Getting Started. Tai ctra s6 ndy chung ta co thé chon méi
(NEW) BlankVI d¢é mo VI trong , Empty Project hoac VI from Template (VI
mau) dé mé giao dién nguoi dung. Hoic ma nhitng giao dién di duogc viét sin
nhu trén hinh minh hoa & myc (Open). Chiing ta ciing c¢6 thé tuy chon tao méi
theo yéu cau & muc New> More hay tuy chon md ¢ cac noi luu trit ngoai thu
vién mac dinh & Browse

Ctra s6 Getting Started duoc biéu thi boi hinh dudi day:



{3 Getting Started
File Operate Tools

2 LabVIEW

New
& Blank VI
&l Empty Project

Help

& VI from Template...

£ More...

Open

|=d 10 Hocdelam USB 9090 LabVIEW 2009.vi

£ Browse...

Licensed for Professional Version

Latest from ni.com
News
Technical Content
Examples
Training Resources
Online Support
Discussion Forums
Code Sharing
KnowledgeBase
Request Support
Help
Getting Started with LabVIEW
LabVIEW Help
List of All New Features

Examples
Q| Find Examples...

Hinh 1.2: Cira s6 Getting Started

1.2.2: Block Diagram

La so d6 khoi: Block Diagram cua 1 VI 1a mét so dd duoc xay dung trén
mdi truong LABVIEW, n6 ¢6 thé gdm nhiéu di tugng va cac ham khéc nhau dé
tao cac cdu 1énh dé chuong trinh thuc hién. Block Diagram 1a mot ma ngudn dd
hoa cta 1 VI. Cac ddi twong trén Front Panel duogc thé hién bang céac thiét bi dau
cudi trén Block Diagram, khong thé loai bo cac thiét bi dau cudi trén Block
Diagram. Céc thiét bi dau cudi chi mat di sau khi loai bo ddi tuong tuong tng

trén Front panel.

File Edit View Project Operate Tools

Window Help

>[@| @[m] [wal?]os [15pt Applicat] <R, [ 2

van toc dat
van toc dat 2

71 ‘777  t
! L,,\_}

output range

e
»

Simulate Signal

»
e

©,

PID¥gains
Eiﬂ

4
d1

Square

Hinh 1.3: Block Diagram
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Cau trac ctia mot Block Diagram gom céac thiét bi dau cubi (Termial). Nut
(Node) va cac day ndi (wire).

e Terminal: 13 cac cong ma dit liéu truyén qua giira Block Diagram va Front
panel, va gitta cac Node trong Block Diagram. Cac Terminal nim & dudi
dang cac Icon cua cac Function.

e Nodes: 1a cac phan tir thuc hién chuong trinh, chung twong ty nhu cac
ménh
dé, toan tir, ham va cic chuong trinh con trong cic ngdn ngit lap trinh
thong
thuong.

e Wires: 1a cac ddy ndi di liéu gitra cac node.

1.3: Cac thanh cong cu

1.3.1: Thanh cong cu cia Front panel
Str dung cac ndt 4n cua thanh cong cu dung dé chay va tao ra mot VI. Thanh

cong cu Xuat hién trén front panel c6 dang nhu sau;

o> |<2| (@) 11| | 15pt Application Font |« || || 0o~ ||# | |2~

Hinh 1.4: Thanh cong cu cia Front panel
Trong do:

ilKich nat Run dung dé chay mot VI, trong d6 VI chay thi trang thai

nut an thay doi theo néu VI khong khong c6 18i gi thi trang thai ¢6 dang nhu sau:

Khi nat 4n Run & trang thai nay thi c6 nghia VI cta ta dang bi 15i nao

d6 ma ta can phai xtr 1y. Dé tim 15i ta kich dup vao nat nay dé hién thi danh sach
toan bo cac 16i trong V1 cua ta.

[ : : : An Lhi
=JKich vao nut Run Continuously dé chay VI lién tuc cho dén khi

muébn huy hay dung lai. Ta ciing c¢6 thé an tiép nat 1énh nay dé khong cho phép
chay lién tuc.

_l‘;“!Trong lac VI chay, nt hay bo hoat dong xuat hién va néu ta an vao
biéu twong nay thi chuong trinh dang chay ding ngay lap tac. V&i mot cha y
nén tranh dung nuat 1énh nay dé ding mot VI, bai vi ta s& khong biét trang thai



cia VI. Ta nén thiét ké chuong trinh dimg VI vi du ta c6 thé st dung chuyén
mach & front panel.

.l—ll_Kich vao nat 1énh Pause dé tam duing chuong trinh VI dang chay. Khi
ta kich vao nut 1énh Pause thi LABVIEW s¢€ lam sang vi tri ta dung hoat dong
trong so d6 khéi. Khi ta mudn chay tiép chuong trinh thi ta 4n lai nat Iénh nay.

' 15pt Application Font |~

|D1‘mg dé thiét 1ap font cho VI bao gom kich thudc, kiéu

loai, mau sac.

‘ﬂDI‘mg dé sép xép cac ddi twong thing hang nhau bao gdm cac dwong thing

ding, mép trén, trai ...
@Dfmg dé phan bd cac d6i tuong. ..

MLua chon Reorder khi ta c6 cac doi twong goi 1én nhau va ta mudn dinh
nghia d6i tuong 1a ding trude hay ding sau. Viéc lya chon mot trong cac doi

tuong VGi viée dinh vi vi tri cia nd rdi sau d6 di chuyén 1én phia trudc hay di
chuyén vé phia sau. ..

1.3.2: Thanh cong cu caa Block Diagram

[T ] [l [Pt 5

Hinh 1.5: Thanh cong cu Block Diagram

Kich vao nuat 1énh Highlight Execution ta s& thay luong dir liéu chay
trong so d6 khéi. Khi ta kich lai ntit 1énh nay qua trinh sé& bi dung lai.
IE Kich vao nut 1énh Step into dung dé lap tiing budc mot trong vong 1ap,
subVI.
[@] Kich vao nut 1énh Step over ding dé bo qua mét vong lap hodc mot
subVI.

[o#] Kich vao nat 1énh Step out dung dé nhay ra ngoai vong 13p hoac subVI.

1.3.3: Bang diéu khién Palettes

Viéc 1ap trinh trén LABVIEW can sir dung céc bang: Tools Palette,
Controls Palette, Functions Palette, cac bang d6 cung cp cac chirc ning dé
ngudi sir dung cé thé tao va thay doi trén giao dién Front Panel va Block
Diagram.



Tools Palettes

Tools Palettes xuét hién trén ca Front Panel va Block Diagram. Bang nay
cho phép nguoi st dung co thé xéc lap céc ché do 1am viéc dic biét cua con trd
chuot. Khi lya chon mot cong cu, biéu tuong cua con tré s€ dugc thay doi theo
biéu tuong cla cong cu do

Néu thiét 1ap ché do tu dong lua chon cong cu va ngudi st dung di
chuyén con tré6 qua cac dbi twong trén Front Panel hoic Block Diagram,
LABVIEW sé¢ tu dong lua chon cong cu phu hop trén bang Tools Palette

Pé truy cap vao Tools palette ta chon Menu: View—Tools palette. Cac cong

cu trong Tools palette gdm co:

Hinh 1.6: Tool panel

EOperating tool: Dung dé thay doi gia tri diéu khién hoac lya chon vin
ban trong diéu khién.

ilPositioning tool: Dung dé lya chon, di chuyén, thay doi cac kich

thude doi tugng.

‘AiiLabeling tool: Dung dé soan thao van ban dang text va tao ra cac

nhan.

).

Wiring tool: Dung dé néi cac ddi twong lai véi nhau trong so d6 khoi

L . . .
EObject shortcut menu: Dung dé truy cap vao mot doi tugng bang

cach kich chuot trai.



i ) .
ﬂSCrolllng tool: cudn xuyén qua ctra $6 khong sir dung thanh céng cu
cuon.

_@Breakpoint tool: Dung dé thiét 1ap diém ding trén cac VI, functions,
nut, day ndi, cac cau tric 1énh dé dung hoat dong o tai vi tri nay
“®&

Probe tool: Dung dé tao ra nhitng dau do trén cac day ndi trong so dd
khdi. Viéc sir dung Probe tool dung dé Kiém tra cac gia tri trung gian trong V1.

_i’ﬁColor copy tool: Dung dé copy cac mau cho viéc paste bang viéc sir
dung Coloring tool.

% ..... Colorlng tool: Dung dé t6 mau cho mot ddi tuong. N6 ciing c6 thé

hién thi ngay viéc thiét l1ap mau sac mat trudc va mau nén.

1.4: Cac bang diéu khién va cac bang chirc niing:

Céac bang diéu khién va cac bang chirc nang la cac bang cua di tuong
duoc st dung dé tao ra cac VI. Bé sir dung ddi tuong trén bang ta kich vao ddi
tuong vao dit né vao trong front panel hoic 13 trong so dd khéi.

Str dung cac nat chi dan trén bang Controls va bang Functions dé xac
dinh va tim kiém cac diéu khién, cac VI va cac ham. Ta ciing c6 thé lam bang
cach kich chudt phai vao biéu tuong VI & trén bang va chon Open VI tir menu
phim tit ¢é mé VI.

1.4.1: Bang diéu khién (Controls Palette):

Bang diéu khién chi duy nhét xuat hién trén Front panel. Bang diéu khién
chtra cac bo diéu khién (control) va cac bo hién thi (Indicator). Bang diéu khién
dugc minh hoa nhu hinh dudi day.

41 Controls Q) Search |
Express L4
e} 3 3
oy i
25
Murm Ctrls Buttons Text Ctrls
4 4 4
it g o2t o
User Ctrls Murn Inds LEDs
L3 M
TextInds  Graph Indica...
User Controls 4
Select a Control...
DSC Module 4

¥

Hinh 1.7: Bang diéu khién
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Bang diéu khién duoc sir dung dé nguoi sir thiét ké cau trac mat hién thi
gém cac thiét bi vi du: céc cong tic, cac loai dén, cdc loai man hinh hién
thi...Véi bang diéu khién nay, ngudi sir dung c6 thé chon cac bo thiét bi chuan
do hang san Xuat cung cap.

Bang diéu khién dung dé cung cap dit liéu dau vao va hién thi cac két qua
dau ra.

Mot s6 b diéu khién va hién thi trén controls palette:

Numeric Controls/Indicators:

Bo cong cu nay duoc sir dung dé hién thi va diéu khién dit liéu dang sé
trong chuong trinh:

<=1 Mumeric Controls

10= 10=
= s - e | i
05 10 05 10 an am
Mum Ctrl Fill 5lide Pointer Slide Fill 5lide Pointer 5lide
B B
1t 1t .
2 o= 4 &
Knoh hal Color Box

Hinh 1.8: Numeric control

=21 Murneric Indicators

flzz] - ST -
1 -

Mum Ind Progress Bar Grad Bar Progress Bar Grad Bar

a ||I .'5- 10; “I]"d
ot : 5 B0~
k | :ﬁ%L 0 0=

Cl

Meter Gauge Tank Thermometer

Hinh 1.9: Numeric Indicatiors

Boolean Controls/Indicators:

B cong cu nay cung Cap 2 gia tri 1a True va False. Khi thuc hién chuong
trinh nguoi st dung sir dung chudt dé didu khién gia tri cua thiét bi. Viéc thay
d6i gia tri cua céac thiét b chi c6 tac dung khi cac thiét bi d6 duoc xéac 1ap & ché
d6 1a cac Control. Con néu ¢ ché do 1a cac Indicator thi gia tri khong thay doi vi

chang chi 1a cac thiét bi hién thi.
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] CkSvaarr:h I o Vigw™

|| *  Modermn
L Boolean
Push Button Rocker Vert Rocker
o » L‘

Round LED  Horizontal T... Vertical Tegg...
s e L
Square LED Slide Switch  Wertical Slide...

OK Button  Cancel Button  Stop Button

&
o

| | Radio Buttons

Hinh 1.10: Boolean

Tai ctra s6 bang diéu khién Control — chon Search — nhap Boolean -
Click chon Boolean<<Modern>> cira s6 Boolean nhu hinh trén s& xuét hién.

String Controls/Indicators:

Céac diéu khién nay dung dé nhap va hién thi cac ky tu, nd ciing co thé

dugc xac 1ap ¢ ché d6 dau vao hay dau ra.

1 &, Search I o Wiew™ I
| » Modern
[ » System
|| * Classic
L Classic String & Path
abc abc
String Control ina lndi Simple Stri
e String Indicator e
%IE !.IE IubcIv
File Path Co... File Path Indi... Combo Box

Hinh 1.11: String Controls/Indicators

Tai bang diéu khién chon Search — nhap String & Path — Click chon
String & Path<<Modern>> cira s6 String & Path s& xuat hién.
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Graph Indicator:

Bao gém Graph 2D va Graph 3D

Graph 2D Gom:

Wavefrom graph: Biéu dién nhing ham don tri c6 dang y = f(X), V6i
nhiing khoang chia ngang nhau trén cac truc.

XY graph: biéu dién cac ham da tri nhu dudng tron hay dang séng thay
d6i theo thoi gian.

== |
:’E 31 Graph Indicators
wraph Indica...
3 @
. Chart Graph AY Graph

Hinh1.12: Graph Indicator
Tai cira s6 bang diéu khién Controls chon Graph Indicator.

1.4.2: Bang chirc nang (Functions Palette):

Bang Funtions palette chi xuat hién trén Block Diagram. Bang nay chira
cac VIs va cac ham ma nguoi st dung dung dé xay dung nén cac khéi luu db.
Bang chirc nang c6 dang nhu sau:

-1 Functions (2, Search |
Express r

=~ = ’
Y -
Input Signal Analysis Output

. 3 E“E’
o @ [ &

Sig Manip Exec Control  Arith & Com...

Favorites r
User Libraries r
Select a VL.

D5C Module r

Hinh 1.13: Funtions

Véi bang Function Palette, nguotl 1ap trinh thuc hién cdc ci phap vi
du:phép 1ap, phép lua chon thong qua cac nhom ham, chirc ndang da dugc cung
cap bén canh dé tir bang nay ngudi st dung c6 thé tao ra va str dung lai cac ham,
chtc nang ma nguoi st dung ty xay dung. Cac ham toan hoc dugc minh hoa
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thong qua cac biéu twong. Khi muén lua chon thuc hién mot ham nao d6 thi
ngudi sir dung chon biéu tuong thé hién cho ham d6 va co thé kéo tha & bat ky
vi tri ndo trén Block Diagram sau d6 xac dinh nhimg dau vao va dau ra can thiét.
Structures Function: Ham cdu tric
Bao gém vong lap For, While, cAu trac Case, Sequence, Céc bién toan cuc
va cuc bg. Tai bang diéu khién Funtions — Search — nhap Structures va chon

ctra sO Structures s€ xuat hién nhu hinh dudi day:

| (2], Search I o View™ I ! '

¥ Programming ~

L Structures

o) Lkd T

For Loop While Loop  Timed Struct... Case Structure

TR Snin: 4 "’m

Event Struct... Flat Sequence Stacked Seq.. Formula Node

I
|8

Diagram Dis... Cenditional .. Feedback Mo... Shared Varia...

o~
2
Local Variable Global Varnia.. Decorations

Hinh 1.14: Structures
Function Array: Ham mang
Puoc ding dé tao ra va diéu khién cac mang. Tiur bang diéu khién
Funtions—Search — nhap va chon Array, cira s0 Array sé& xuat hién nhu hinh
dudi day.

| ', Search I o Vigw ™ I °F '

¥ Programming &
L Array
e a8 28

Array Size Index Array  Replace Subs... Insert Into Ar...
& o 0

Delete From ... Initialize Array  Build Array  Array Subset

B & 5+ A

Ll

-t

in  Reshape Array Sort 1D Array  Search 1D Ar...

v
i el .

Hinh 1.15: Array
14




Cluster, Class & Variant: Ham cum & bién thé

Ham nay duoc st dung dé tao ra va diéu khién cac cum, chuyén doi dir
liéu LabVIEW tor mdt khuén dang, cé thé thao tac doc lap kiéu dit liéu, thém
nhimg thudc tinh t&i dir liéu, va chuyén d6i dir lidu bién thé toi dir lidu
LabVIEW. Tai bang diéu khién Funtions—Search— Nhap va chon Cluster,

Class & Variant ctra so s€ xuat hi¢én nhu hinh dudi day:

| &, Search I o Niew™ I —f 1
¥ Programming

L Cluster, Class, & Variant

-com: [Comp] II
[Raie
[FFen] [FEerm] |
Unbundle

By... Bundle By M... Unbundle Bundle

-
3
3

g

HH]
||

M
Build Cluster... Index 8 Bun... Cluster Te Ar... Array To Clu...
& B2

Cluster Cons... Call Parent.. To More Spe... To More Gen...

@] e %

w LV Object Co... Get LV Class .. Get LV Class ...

4

+7
@

=
c
3

Preserve

[s]

Variant Y]

Hinh 1.16: Cluster, Class & Variant
Numeric: Ham s6 hoc
Ham nay dugc st dung dé tao ra va thuc hién nhitng thao tac s6 hoc,
luong gidc, Logarit, so phuc toan hoc trong cac s6 va chuyén doi nhimg s tir
mot kiéu dir liéu nay sang mét kiéu dir liéu khac. Tir bang diéu khién Functions

— Search— nhap va chon Numeric. Ctra s6 s& xuat hién nhu hinh duéi day:

| Q%Search I o View™ I =f ‘

¥ Mathematics ~
L Murmeric
Add Subtract Multiply Divide
oz’
[ >
Cuotient & ...  Conwversion Increment Decrement

=f =

= > =h z

Add Array El... Multiply Arra... Compound ... Data Manipu...

> - >

Absolute Val... Round To Me... Round Towa... Round Towa... W

7

Hinh 1.17: Numeric
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Boolean Function: Ham Boolean
Chtra cac ham logic nhu and, or, xor, nor va cac ham logic phtrc tap khac.
Tai bang diéu khién Function —Search— Nhép va chon Boolean. Cura )

s€ hién ra nhu hinh dudi day:

QSEErCh I o Wigw™ I ! 1

* Programming &
L Boolean
W ® >
And Or Exclusive Or Mot
=K > 2
Compound ... Mot And Mot Or Mot Exclusiv...
> B B
Implies And Array EL...  Or Array Ele...  MNum to Array
TE
Array to Mum  Boolto (0,1)  True Constant  False Constant

Hinh 1.18: Boolean Function
String Function: Ham chudi
Ham dung dé lién két hai hay nhiéu chudi, tich mot tap con ciia cac chudi
tr mot chudi, chuyén dit liéu vao bén trong chudi, dinh dang mét chudi sir dung
trong mot cong doan xur 1y tir hodc ing dung bang biéu. Tai bang diéu khién
Function — Search — nhép va chon String. Ctra s6 s& hién ra nhu hinh duéi day:

| C%Searr:h I o View ™ I ! 1

¥ Programming &
L String
e = A
B E o
e e
String Length Concatenate... String Subset  Additional 5t...
Replace Subs... Search and R... Match Pattern Match Regul...
[w= » iﬁ%*ﬁ [
4101 T 5 [
] t’ @ _[ronn [n.nri]
Format Date... String/Mum... Scan From 5t.. Format Into ..
[ B 4 13 LEC
E*E I.tLEJI':
Spreadsheet ... Array To Spr..  Conversion Build Text
W

Hinh 1.19: String Function
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Comparison: Ham So Sanh

Ham nay str dung dé so sanh cac gia tr1 dai s6 Bool, cac chudi, cac gia tri
sb, cac mang va cac cum. Ham so sanh xu ly cac gia tri Boolean, String,
Numeric, Array va Cluster khac nhau. Ta c6 thé thay doi phuong phap so sanh
ctia vai ham Comparison. Tl bang diéu khién Function — Search — Nhép va

chon Comparison. Ctra s6 s€ xuat hién nhu hinh duéi:

| C)%S-nearnch I o View™ I ! ‘

¥ Programming &3

L Comparison

= [ [ [=>

Equal? Mot Equal? Greater? Less?

= & > B>

Greater OrE... Less OrEqual? Equal Te 07 Mot Equal Te...

s> [ b @

Greater Than... Less Than 07 Greater Or E.. Less Or Equa... W

Hinh1.20 : Comparison
Timing: Ham thoi gian
Ham nay sir dung dé xac dinh dong thoi gian, do khoang thoi gian troi
hodc tri hodn mat tién trinh trong mot khoang thoi gian xac dinh. Tai bang diéu
khién Function—Search—Nhap va chon Timing. Ctra s6 Timing s& xuat hién

nhu hinh dudi:

C%,Svaarn:h I o View™ I ! 1

* Programming "~

L Timing
(TN,
Tick Count (... Wait Until M... Teo Time 5ta...
v [1E]
H#
Fy [10:21

Get Date/Ti...  Get Date/Ti... Date/TimeT.. Seconds To .

— EES 1an
[T
1707 0 E @ -T!?I::I

Time Stamp .. TimeDelay  Elapsed Time Format Date...

Hinh 1.21: Timing
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Dialog & User Interface
Ham nay dugc st dung dé tao ra céc hop thoai téi nhic nhé nguoi su
dung véi cac chi dan. Tai bang diéu khién Function—Search—Nhép va chon

Dialog & User Interface. Ctra s6 Dialog & User Interface s& xuat hién nhu hinh

dudi day:
Q, Search | & View~ | =
¥ Programming =
L Dialog & User Interface
—
One Btn Dial... Two Btn Dial...
. 2N
General Error...  Clear Errors Merge Errors  Error Cluster ...
i 5l [El| [
%18 ho
v
il Cierd Creme Memwnemd | lenr Mirwelan: ke Wi =4 Cnwe Crn
Hinh 1.22: Dialog & User Interface
File 1/0

Ham nay thuc hién cac chirc ndng cho mot tap tin nhu luu, mé tap tin theo
dang nhi phan, spreadsheet, dong mdt tip tin...Ngoai ra ham nay con chur céac
chic ning mé rong khic vé lwu trir dir liéu. Tu Bang diéu khién
Function—Search—Nhap va chon File I/O. Cira s6 File I/O s& xuat hién nhu
hinh dudi day:

| (&, Search I o View™ I = 1

* Programming 6
L File 170
z ==
fiss fiss d
Write Spread... Read Spread... Write Meas F... Read Meas File
e O % O 0% 0
B B Y I S
[nn] | [ [nn]
Open/Create...  CloseFile  Format Into ... Scan From File
Write Text File  Read Text File Write Binary .. Read Binary ... “
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Hinh 1.23: File IO
Wavefrom: Ham dang song
St dung ham nay dé xay dung dang séng ma bao gom cac gia tri dang
song, thay doi thong tin, dé thiét 1ap va khoéi phuc cac thanh phan va thudc tinh
cia dang song. Tiur bang diéu khién Function—Search—Nhiap va chon

Waveform. Ctra s6 Waveform s€ xuat hién nhu hinh dudi day:

| CLSEarch I o View™ I =f ‘

¥ Programming ~
L Waveform
= g g P T
mE o7 “a L
Get Wfm Co... Build Wavef... Set Attribute  Get Attribute  Analog te Di..
o UL Ay T T Ay T
b o
Digital to An... |dx Wfm Array Copy Wfmdt  Align Times  Get Wfm 5u...
A UL A JUL P T A UL UL
“;‘i‘ % wl A \.E:ﬁ] L}[1]

Get Final Time Wfm Duration  Scale Deltat  Get XY Value Get Time Array

Trrny I
tat
Analog Wfm  Digital Wfm  Wfm File |/O &

Hinh 1.24: Waveform
Application control: Ham diéu khién vmg dung
Ham nay duoc st dung dé 1ap trinh cac VI diéu khién va cac ung dung
LabVIEW trén may tinh hién tai hodc qua mot mang. Ta cé thé sir dung cac VI
va cac ham chirc ning nay dé dinh dang nhiéu VI tai cung mot thoi diém. Tai

°
A

bang diéu khién Function—Search—Nhép va chon Application control va cira so

s€ xuat hién nhu hinh dudi day:

| CkSearch I o View™ I =7 1

* Programming

I‘.C\«pplication Control

g B @ i/
0T 0% cl
Open App Ref Open VI Refe... Static V| Refe... Close Refere..,
[Joeb] ] [T=T]
=
Call By Refer... Property Node  Invoke Node Call Chain
B ]
To More Spe.. To More Gen... Class Specifi.. VI Server Ref...
3 HitHg
b B &
Get Drag Dro... Stop Quit LabVIEW  Memory Co...
.

Palette Editing CPU Informa...
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Hinh 1.25: Application control
Synchronization: Ham dong bé
St dung ham nay dé dong bo cic nhiém vu thi hanh song song va dé
chuyén dir lidu giira cic nhiém vu song song. Tai bang diéu khién Function
—Search— Nhap va chon Synchronization ctra s6 s& xuét hién nhu hinh dudi:

| Qiearch I o View™ I =H l

* Programming 2

L Synchronization

{I} k _-_}I* 4
Motifier Oper... Queue Oper..  Semaphore
e ' [S] ' &
Rendezvous  Occurrences First Call? Y

Hinh 1.26: Synchronization
Graphic & Sound: Ham d6 hoa va ém thanh
Véi yéu cau hién thi, dir liéu cong vao ra phai la d6 hoa va 4m thanh ta s&
st dung ham nay. Tai bang diéu khién Function— Search —Nhap va chon
Graphic & Sound. Cira s6 s& xuat hién nhu hinh dudi day:

| |::%Sneanch I o View™ I = l
* Programming (=

L Graphics & Sound

& ®

3D Graph Pr...  Picture Plots  Picture Func...

¢ D

Graphics For... Beep.vi Sound
b

30 Picture C...

4

[IT1T]
M
w

Hinh 1.27 Graphic & Sound
Report Generation: Ham phat sinh bdo cdo

Ham nay duogc str dung dé tao ra va di€u khién cac bao cdo cua cac ung

dung LabVIEW. Tai bang diéu khién Function—Search—Nhap va chon Report
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Generation. Ctra so Report Generation s& xuat hién:

| QSEEFCH I o View™ I oA |

* Programming &

L Report Generation

=] =l [it
Print V... ¥l Document... MNew Reportwvi  Print Report.vi
HTML

i s, oy

Save Report t.. Dispose Rep.. HTML Repor... 5et ReportF.. Append Rep..
= =0 =D
Append Tabl... Append List... Report Layout Append Fron.. Append Con..
4
7t

Append Ima... Advanced Re... Report DlAdem Rep... v

Hinh 1.28: Report Generation

1.5: Cau triic, hoat dong ciia vong lip:

1.5.1: While Loop:

Gidng nhu vong 1ip Do Loop hodc Repeat — Until Loop trong ngdn ngir
van ban. Vong lap While Loop la mét cAu trac 13p thuc hién so dd bén trong no
cho dén khi gid tri boolean dua tdi conditional terminal (mdt terminal dau vao)
1a trung voi diéu kién duoc thiét 1ap dé thuc hién vong lap. dé truy cap while
loop ta chon menu: functions— structures— while loop. Sau d6 st dung con
tré kich va kéo tao ra ving mong muén ma ta mudn lap.

Biéu twong cua while loop duoc minh hoa & hinh dudi day.

Condition
Terminal

[teration

Terminal \

Hinh 1.29: Vong 1ap While loop

VI kiém tra Conditional Terminal tai cudi mdi vong lap, do d6 While
Loop ludn thyc hién it nhét mot lan. Tteration Terminal 13 mot Terminal dau ra
ma dua ra s6 1an vong lap thyuc hién duoc. Viéc tinh sb 1an lap luén dugc bat dau

tor 0. Vi vay, néu vong lap chay mdt lan thi Iteration Terminal dua ra két qua 0.
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Viéc thuc hién vong lip c6 thé dugc xac dinh thong qua Conditional Terminal.
Tai Conditional Terminal, ta c6 thé chon céc diéu kién:

- Stop if true.

- Continue if true.

Viéc xac dinh diéu kién dé thuc hién vong lip tai Conditional Terminal
rit quan trong vi néu khong xac dinh dung thi vong lip c6 thé roi vao vong lap
vO han.

Trong so dd khdi sau hoat dong cta vong 1ip While Loop hoat dong cho
dén khi gia tri dau ra tir subVI 1a bé hon 10 hodc diéu khién Enable 1a FASLE.
PAu ra ctia ham AND 1a TRUE chi khi hai dau vao 1a TRUE, ngoai ra khi mot
trong cac dau vao 1a FASLE dau ra 1a FASLE.

[10.00}

|teration Number

Hinh 1.30: While loop véi diéu kién lap

1.5.2: For Loop:

> Céu triic vong lap For Loop 13 qué trinh thuc hién lap trong so d6 khdi véi
s vong lap xac dinh. Ta chon vong 1dp For Loop tir vi tri Functions—
Structures— For loop va chtra doan md ma ta mudén ap nim bén trong
vong for loop. Mot vong 1ap For Loop 1a mot hop cé kich thude nao do6
bao gom 2 terminal: count terminal (12 dau vao cua terminal) va iteration
terminal (dau ra coa terminal). Count terminal 14 s6 lan lap. Iteration
terminal chira s6 1an lip da duoc thyc hién.

> Céu trac vong 1ip For Loop khac véi cau trac vong 1ap While Loop & chd
vong 1ap For Loop hoat dong véi s6 1an lap xac dinh. Trong khi d6 vong
lap While Loop chi dimg qua trinh 1ap khi gia tri diéu kién duoc kiém tra
la dang. Hoat dong cua vong lap For Loop tuong duong voi doan ma sau:

Fori=0to N-1

> Bén trong so dd khéi thuc hién va lip lai dén khi dén gia tri N-1.
22



> Vi du sau day minh hoa hoat dong ctia vong lap phét ra 100 sé ngau nhién
va hién thi 1én db thi:

100 N

@ | [ ha’tl
[1]

Hinh 13: For loop
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CHUONG 2: PIEU KHIEN LO NHIET PIEN TRO
2.1: Gigi thiéu:

Lo dién 1a mot thiét bi dién bién dién ning thanh nhiét ning dung trong

cac qua trinh céng nghé khac nhau nhu nung hoic nau luyén cac vat liéu, cac

kim loai va cac hgp kim khac nhau v.v...

YV V V VYV V

A\

Lo dién dugc st dung rong rai trong cac linh vuc ky thuat :

San xuat thép chit luong cao

San xuat cac hop kim phe-rd

Nhiét luyén va hoa nhiét luyén

Nung cac vat phém trudce khi can, rén dap, kéo soi

San xuat dtc va kim loai bot

Trong céc linh vuc cong nghi¢p khac:

Trong cong nghiép nhe va thuc pham, 10 dién dugce dung dé siy, ma vat
pham va chuan bj thuc pham

Trong céc linh vuc khac, 10 dién durge dung dé san xuat cac vat pham thuy
tinh, gom s, cac loai vat liéu chiu lra v.v...

Lo dién khong nhitng cd mat trong cidc nganh cong nghiép ma ngay cang

dugc dung pho bién trong doi séng sinh hoat hang ngay cta con nguuudi mot

cach phong phtl va da dang: Bép dién, ndi nau com dién, binh dun nuée dién,
thiét bi nung ran, say dién v.v...

YV V V V V

A\

2.2: Uu nhuwoc diém cia 10 dién so véi cac 10 sir dung nhién liéu

Lo dién so vdi cdc 1o sir dung nhién lidu cé nhitng wu diém sau:

C6 kha nang tao dugc nhiét do cao

Pam bao téc do nung I6n va ning suét cao

Pam bao nung déu va chinh xac do dé diéu chinh ché d6 dién va nhiét do
Kin

C6 kha ning co khi hod va ty dong hoa qua trinh chat d& nguyén lidu va
van chuyén vat pham

DPam bao diéu khién lao dong hop vé sinh, diéu kién thao tac tot, thiét bi
gon nhe

Nhuege diém cia lo dién:

Ning luong dién dat
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> Yéu cau c6 trinh do cao khi str dung
2.3: Nguyén ly lam viéc cua lo dién tré
Lo dién tro lam viéc dua trén co so khi c6 mot dong dién chay qua mot
day dan hoic vat dan thi & d6 s& toa ra mot luong nhiét theo dinh luat Jun-

Lenxo:
Q=IRT

Trong do:

Q - Luong nhiét tinh bang Jun (J)

| - Dong dién tinh bang Ampe (A)

R - Dién tro tinh bang Om

T - Thoi gian tinh bang gidy (s)

Tir cong thic trén ta thay dién tré R co thé dong vai tro:

Vit nung: Trudng hop nay goi 1a nung truc tiép

Day nung: Khi day nung dugc nung néng no sé& truyén nhiét cho vat nung
bang burc xa, ddi luu, dan nhiét hoac phuc hop. Truong hop nay goi 1a nung gian
tiép.

Truong hop tha nhat it gip vi né chi dung dé nung nhitng vat c6 hinh
dang don gian (tiét dién chir nhat, vudng va tron)

Truong hop th hai thuong gap nhiéu trong thuc té cong nghiép. Cho nén
n6i dén 16 dién tré khong thé khong dé cap dén vat liéu dé 1am day nung, bo
phan phat nhiét caa 10.

Lo dién tra sir dung nguoén dién xoay chiéu 220V/50Hz, cong suit cuc dai
cualo la 1200W.

Xét vé mat diéu khién, 16 dién tré 1a mot khau quan tinh bac nhat c6 ham
truyén:

K
T +1

V6i cac tham s6 K, T dugc xac dinh mot cach gan diing theo yéu cau cong nghé.

Wpy =

2.4: Cac phuwong phap diéu khién 1o dién tré

C6 rat nhiéu phuong phap diéu khién 10 dién tro, song phd bién hién nay
c6 hai phuong phép 1a diéu khién dung Role va diéu khién dung Thyristor hoac
Triac.
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2.4.1: Piéu khién dung Role
So dé nguyén Iy

T A
RELAY |

— NN
A

O-

Hinh 2.1: So @b diéu khién bang Role
Nguyén Iy diéu khién
Nguyén tic ctua diéu khién dung Role 1a diéu khién hai vi tri c6 tré. Déi
tuong 1a 10 dién tré dat trong moi truong nén ludn toa nhiét ra moi treong xung
quanh. X¢ét:
AQ =Qc - Q
Tuong tng voi
AP =P, — P,
Khi mudn tang nhiét do ta tang Qc, tuc 14 ting cong suat cap Pc cho 10 16n
hon P; sao cho
AQ > 0. (AP > 0)
Viay diéu khién Role chinh 1a diéu khién cong suat trung binh ctia dong
dién cap cho nguon.

Mbt cach tryc quan ta c6 d6 thi quan hé gitta cong suét va nhiét 6 theo
thoi gian sau:
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2T

T/2

r
A

A

4 t°(°C)

B e e

<

t cap

0 va cong sua

A

Hinh 2.2: Po thi quan hé giira nhiét d

>

2.4.2: Piéu khién dung Thyristor

So doé nguyén 1y

[

n bang Thyristor

e

Hinh 2.3: So dd diéu khi
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Nguyén Iy diéu khién
Khac voi diéu khién dung Role, diéu khién dung Thyristor 1a diéu khién
cong suat cip vao. Ciing tir cong thic:
AQ = Qc - Qt
Tuong Gng Vi

AP =P, —P,

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 Pc sao cho AP = 0 khi hé thdng on dinh.

Piéu khién Pc ta diéu khién dién ap cap vao 10. Mudn vay ta can tinh toan
dugc gobc md o cua Thyristor.

Dua theo cong thitc tinh gi4 trj trung binh cta dién ap cap cho tai R khi ta
diéu chinh bang Thyristor nhu sau:

U,, = \/;—n [Tu(t)? de

U,,= \/% (ST Wosin(e)2dt + [77 (U sin(wt))?dt)

2m— 2a + sina
U = Uy 2

Vay cé thé néi diéu khién dung Thyristor chinh 1 diéu khién goc mé a

cua no.
P.~Up~a

Tir d6 ta xac dinh goc mé van thich hop dé dat dugc gia tri dién ap trung
binh cap cho tai. D6 thi cua phuong phap nay nhu sau:
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Hinh 2.4: Dang dién ap ra diéu khién bang Thyristor

2.4.3: Két luan
Trong hai phuong phap trén, phuong phdp nao cling c6 nhitng vu nhugc

diém cua no. Tuy theo yéu cau ciia bai toan ma ta Iya chon phuong phap thich

hop.

Y VY

Phwong phdp diéu khién diing Role

Uu diém:

Cau tao phan cimg don gian.

Phan mém tinh toan khong co gi khé, c6 thé dung cac mach diéu khién
analog ma khong can lap trinh.

Gia ca phai chang.

Nhuege diém:

Do tré ciia Role anh huong Ién dén chat lugng diéu khién. Néu ta dong
ngit qua nhanh s& dan dén tinh trang Role khong hoat dong, néu dong
ngat qua cham thi sai 1éch nhiét do s& lon.

Nhiét d6 luon luén khong 6n dinh ma luc ndo ciing dao dong trong mot
gidi han At nhat dinh.

Puong dic tinh diéu khién khong tron. Do vay khé cho viée diéu khién
cac dbi twong c6 nhiét do theo mot qui luat nhat dinh.
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> Chiu anh huong caa nhidu nhu: nhiét d6 budng dot, nhiét do vat nung,
nhiét 6 moi trudng. ..sé anh hudng dén nhiét luong toa Q..

Phwong phdp diéu khién ding Thyristor

Uu diém: Chat luong diéu khién tét hon phuong phap diéu khién ding Role

rat nhiéu:

> Nhiét do 6n dinh.

> C6 thé diéu khién nhiét do cua dbi tuong theo mot dudng cong bat ki véi
chat luong tuong dbi tot.

> Co su cach li vé dién.

Nhueoc diém:

> Phan mém tinh toan phuc tap hon phuong phap kia. Do vay doi hoi cau
hinh phan ctng tuong dbi cao.

> Gia thanh dat hon phuong phéap diéu khién dung Role.

Tir cac uvu/nhuoc diém trén cua hai phuong phap ta thay néu cong viéc
yéu cau d6 chinh xac cao, chat lugng tot thi ta 4p dung phuong phép hai. Con
néu chat luong vira phai thi c6 thé dung phuong phap mot dé tiéc kiém chi phi.

2.5: Cac nguyén tac diéu khién Thyristor (Triac)

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

2.5.1: Nguyén tic thing dirng tuyén tinh

Theo nguyén tic ndy ngudi ta dung hai dién ap.

- Pién 4p dong bo, ky hiéu Us, dong bo véi dién ap dat trén hai dau luc
cua Thyristor, Triac thudng dat vao dau dao cua khau so sanh.

- Pién ap diéu khién, ky hiéu Uy, (dién ap 1 chiéu c6 thé diéu chinh dugc
bién d6) thuong dit vao dau khong dao cua khau so sanh.

Hiéu dién thé dau vao clia khau so sanh 1a:

Ug = Uem — Us

Mdi khi Us = Uy thi khau so sanh 14t trang thai, ta nhan duoc “sudn
xudng cua dién ap dau ra caa khau so sanh, suon xuéng nay thong qua da hai
mét trang thai 6n dinh, tao ra 1 xung diéu khién.

Nhu vay, bang cach lam bién d6i Uy, nguoi ta co thé diéu chinh duoc
thoi diém xuat hién xung ra, tac 1a diéu chinh dugc goc a.
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Gitra a va Ucm c6 quan hé nhu sau:

U, - z
a = m—=" nguoi ta lay U, nmax = Usm
Ssm
Us
Ucm US
0 2
+ Xak
Wt
0
a l—a

Hinh 2.5: Nguyén tic diéu khién thang ding tuyén tinh

2.5.2: Nguyén tic diéu khién thing ding “arccos”

Theo nguyén tic ndy ngudi ta dung hai dién ap

Dbién ap déng bo U, vuot trudc Uak = Upsinwt caa Thyristor mot goc
/2 bang Us = Up,.coswt.

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

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

Umncose = Ugp,.
Do do:
a = arccos <Uc_m>
Um
Khi Ueyn = U, thi @ = 0.
Khi Ugn =0 thi @ = >

KhiUgn=-Upthia=m
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Nhu vay, khi diéu chinh Uem tir trj U = + Uy, dén tri Ugn = -Up, ta ¢
thé diéu chinh dugc goc a tir 0 dén .

Nguyén tic diéu khién thing dung “arccos” duoc sir dung trong céc thiét
bi chinh lwu doi hoi chat luong cao.

Us
Uar

Hinh 2.6: Nguyén tic diéu khién thang ding

2.5.3: So' @6 khoi mach diéu khién.
Dé thuc hién tét duoc viéc diéu khién Thyristor, triac thi mach diéu khién
bao gdm céac khau co ban sau:

Pong So sanh Khuéch % T
pha dai

Hinh 2.7: So @6 khoi mach diéu khién

Vi so d6 nay nhi¢m vu cia cac khau nhu sau:

Khau déng pha c6 nhiém vu tao ra dién ap tuya Urc (thuong gap 1a dién ap
dang ring cua tuyén tinh) trung pha voi dién ap anod cua Thyristor.

Khau so sanh c¢6 nhiém vy so sanh giita diénap twa voi dién ap diéu khién
Udk, tim thoi diém hai dién 4p nay bang nhau (Udk = Urc). Tai thoi diém hai
dién ap ndy bang nhau thi phat xung & dau ra dé guri sang tang khuéch dai.

Khau tao xung c6 nhiém vu tao ra xung phu hop dé md Thyristor. Xung
dé mo Tiristor c6 yéu cau: sudn trudc doc thang ding, dé bao dam yéu cau
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Thyristor mé tac thoi khi c6 xung diéu khién (thuong gap loai xung nay 13 xung
kim hoac xung chir nhat); du 6 rong vaoi do rong xung I6n hon thoi gian mo cua
Thyristor, da cong suit, cach ly giita mach mach diéu khién voi mach dong luc
(néu dién ap dong luc qua 16n).
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CHUONG 3: PIEU KHIEN NHIET PO LO QUA GIAO DIEN
LABVIEW

3.1: Phuong an thiét ké

3.1.1: Yéu cau thiét ké

Lo nhiét dién tré 220V 100W
> Sudung sensor cam bién nhiét LM35 dé do nhiét do.
> Str dung USB-9090 dé ghép ndi giita may tinh va khdi cong suat 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: Phwong an diéu khién

Chon phirong dn diéu khién:

a. Sur dung role kiéu ON/OFF:

Phan cimg dwoc thiét ké theo so @6 sau ON/OFF

O o—/c:-—-_._

dién
220V trey Ld Nhigt

nhiét

- I Lm235

i ] Role
5V
i USB 9090
May Tinh

Hinh 3.1: So' @6 phan cieng kiéu ON/OFF

Mach hoat dong theo nguyén ly sau:

Diéu khién theo phwong phép xung
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- Khi nhiét do trong 16 nhé hon nhiét do dat (dwa vao sensor LM35), khi
d6 Udk= 5V Role dong tiép diém, dién tré nhiét trong 10 dugc cap dién 220v tao
nhiét do cho 10.

- Khi nhiét d6 trong 16 16n hon nhiét do dat, khi d6 Role mo tiép diém lam
cho dién tro trong 10 ko con dong dién di qua. Nhiét do trong 10 tam thoi dung
lai & nhiét do dat cho dén khi giam dan cho dén khi thap hon s& 13p lai qua trinh
bén trén.

Uu diém:

> Gia thanh ré, phan cimg d& dang thuc hién
> Nhuoc diém:
> Do tré 1on
> Nhiét d6 chénh léch khéng 6n dinh
> Chiu anh huang cua nhiéu.
b. Thay thé Role bang Triac:
Mach diéu khién Triac dugc thiét ké theo so d6 sau:

R1 R2
Udk 330 : MOC3041 l\g 56 220V
(1) L — LI \ § i
2 } %#! 5
\/ R3
—3 E(&Sj't”g ! 4 * ZS Triac 39
- R4
T 330 ==0C1
GND 0.1uF
Dién tré nhiét
— 1
2

Hinh 3.2 : Mach diéu khién Triac

Mach hoat dong theo nguyén ly sau:

- Khi nhiét d6 trong 10 nhé hon nhiét do dat, LM35 guri tin hi€u dién ap téi
chan ADC ctia USB 9090. Bing phan mém LabVIEW may tinh xir 1i dir liéu va
gui lai tin hiéu s6 Udk=5V. Lac ndly MOC3041M dén kich mé Triac cho dong
dién chay qua, dién tro nhiét luc nay duoc cap dién 220v tao nhiét do cho 10.
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- Khi nhiét do trong 16 16n hon nhiét do dat, tuong ty nhu trén nhung khi
nay Udk = 0V. MOC3041M ko con dan , Triac khong cho dong dién chay qua,
dién tré lac nay khong con dugc cip dong dién 220V. Nhiét do trong 10 ko tiép
tuc tang 1én ma dung lai va giam dan cho dén khi 13p lai qua trinh ban dau.

Uu diém:

> Nhiét do 6n dinh

> Céch li vé di¢n

> {t chiu anh huéng cua nhiéu

» Nhuoc diém:

» (Gia thanh cao, thuc hién phuc tap
Do do

= Chon phuong an diéu khién bang Module diéu khién Triac

Phan diéu khién dwoc thiét ké theo so' dd sau:

Mo hinh diéu khién duoc xay duyng nhu sau:

e e .| CardusB | Module diéu khién . N
May Tinh [ > 9090 : 3 Diéin ird nhidt o Lo nhiet
LM 35
Hinh 3.2: So' do diéu khien lo nhiét dién tréo
Trong do:

- May tinh: tao giao dién va diéu khién 1o nhiét bang phan mém
LabVIEW thong qua két ndi véi card USB 9090.

- Card USB 9090: giao tiép véi may tinh qua cong USB. N6 nhan dit liéu
nhiét do tr LM35 qua ADC chuyén thanh tin hiéu sé dua vé may tinh. Bang
phan mém LABVIEW may tinh s& xir 1y, thong qua card USB 9090 tao ra Udk,
diéu khién Triac (Module diéu khién Bién tro nhiét).

- Module cong suat diéu khién truc tiép ngudn dién cip cho Dién trd nhiét
cap nhiét do cho 16 nhiét

- LM35: sensor do nhiét do va truyén tin hiéu téi ADC cta Card USB

9090.
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- Lo nhiét dién tro: su dung dién tré nhiét 220V/100w
Mach diéu khién chi tiét:

USB HDL 9030

R MOC3041M
1

220V

— .|¥x

Circult

Hinh 3.3:

i GND Gnp (28
vce ADCL
- cnr- ADC2 [28
A 125
CNT+ ADC3
- cnp aDC4 22
5 23
DIL ADCS
i 22
DI2 ADCE
e GND 22
< pra pwm1 (22
10 1S
GND pwniz 13
SW1 GND
12| D 17
g sw2 uLse i
swa [ DIR
Wowa | USB | vee
4
ADT
1V iwmas V]

Bién tré nhiét

1]

Lo Nhiet

Mach diéu khién chi tiét ghép néi véi phan cieng
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3.2: Gigi thiéu Card USB-9090

Card USB HDL 9090 1a card thu thap dit liéu va xuét tin hiéu diéu khién
da ning thé hé tiép theo ciia HDL 9001. Ngoai chirc ning di c6 trén HDL 9001
nhu thu thap dir liéu tir cac cam bién, diéu khién ON/OFF, diéu ché xung PWM
v.v. HDL 9090 con ¢6 chirc nang Digital Input giup ban wng dung linh hoat hon.

Véi tinh nang vuot tréi nhu tbe d6 cao ADC cao hon 5 1an va chinh xac hon 4
lan so vi HDL 9001, card USB 9090 1a Iwa chon tdi wu cho wng dung thu thap

dit liéu vao diéu khién
Mo ta cac chan tin hiéu cua card USB 9090:

GND
VCC
CNT-
CNT+
GND
DI1
DI2
DI3
DI4
10 GND
11 SW1
12 SW2
13 SW3
14 SW4

W 00 (=) 0 WU B W M=

b USB
HDL 9090
Top View
S

28

Ly
L

39

Hinh 3.4: Cac chan tin hi¢u Card USB 9090

23
27
26
25
24
23
22
21
20
19
13
17
16
15

GND
ADC1
ADC2
ADC3
ADC4
ADC5
ADCé
GND
PWM1
PWM2
GND
PULSE
DIR
VCC



Ky hiéu Mo ta Loai
GND Ground- Chan mat Nguon
VCC Ngudn 5V ldy tir USB Nguon
CNT+/CNT | Chan d¢ém Counter Input
DI1-Dl4 Tin hiéu vao dang s6 0-5V Input
SW1-SW4 | Tin hiéu ra dang s6 0-5V Output

Set bo dém xung dém 1én(5V) hay dém
DIR . Input
xuong(0V)
PULSE Pém xung tin hiéu 0-5V Input
PWM1- , _ s
Xuat tin hiéu PWM @é dicu khién Output
PWM?2
ADC1-ADC6 | Nhan tin hiéu vao tuong tu (Analog) 0-5V Input

Phan mém di kém:
> NI VISA phién ban 3.1 hoic cao hon: day 1a phan mém cong ty NI,
can cai phan mém trugc khi muén giao tiép LabVIEW (PC) véi bat
ki thiét bi ngoai vi nao.
> Thuc hién cac budc két ndi thiét bi HDL USB 9090 vao may
> Ham HDL 9090: dé truyén nhan tin hiéu tr LabVIEW véi card
HDL USB 9090, so d6 chan (I/O) ciia ham nhu sau:

USB Card mrnnannnandth | E— )
T R F—LADCI
L 'ﬁ_l_ ADCZ
SWT b 589641 : ADC3
e v?:i\ : — ADC4
PWM 2 (0-500) r b L ADCS
PWM 1 (0-500) b - ADCE
PWM Frequency (3-60 kHz) r Moy i Encoder
Counter
e DI2
~DI3

Hinh 3.5: So' do chan I/0
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Mo ta cac chan ciia ham HDL USB 9090 dé lap trinh nhu bang sau:

Chéan Loai Mo ta

USB Card Control | Tao control tai chan nay dé chon thiét bi USB 9090

Noi gia tri Boolean (TRUE-FALSE) vao cac chan
SW1-SW4 | Control | nay dé phan ciing HDL 9090 xuat ra tin hiéu s6
tuong ung (TRUE 5V, FALSE 0V)

PWM1- Control N&i gia tri s6 nguyén 0-500 vao dé phan cang xuat
PWM2 xung PWM c6 duty cycle tuong tng 1a 0-100%
PWM Ao apogisogn \ 2 A A s
Noi gia tri tir 3000-60000 vao dé chon tan so tin
Frequency Control | | .
hiéu PWM card xuat ra
(3-60kHz)

Gia tri tin hiéu s6 doc dugc tir chan DI1-DI4 trén
DI1-Dl4 Indicator | card. Gia tri mac dinh la True (5V)

Gia tri ADC (0-1023) doc dugc tur cac chan ADC

tuong Ung trén card

ADC1-ADCG6 | Indicator

Encoder Indicator | Gia tri encoder 0-100000

Két noi card HDL USB 9090 véi mdy tinh:

May tinh sir dung dé két ndi can cai sin NI VISA phién ban 3.1 hay cao
hon. Sau d6 thuc hién cac budc sau day:

Budce 1:

Két néi HDL USB 9090 vao may tinh bang diay USB qua cong giao tiép
USB
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Buoc 2:
Chon Start > All Programs > National Instruments > VISA > Driver

Wizard

W NI Update Service
.. Datasocket Help and Support
. LabVIEW 2009
\. LabVIEW 2012
.. NI-Motion
.. NI-RIO

. NI-Serial

Ju VISA

BB Driver Wizard

. Examples

5 Remote Server

m VISA Interactive Control
.. Documentation

1  Back

’ search programs and files

Budc 3:
Chon USB -> Next

B o ney g
S ———

Hardware Bus Selection ym'y

Welcome to the NI-VISA Driver Wizard! This wizard gathers the necessary information and
creates the files to allow NI-VISA to control your device. Please select the hardware bus used
by your device,

Hardware Bus

© pxiPCI FireWire

T () T .
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Budc 4:

Nhap 9090 vao khung USB Manufacturer ID (Vendor ID)

Nhap 0001 vao khung USB Model Code (Product ID)
T —— e

USB - Device Information wm'y

Welcome to the NI-VISA Driver Wizard for USB! This wizard gathers the necessary
information to allow NI-VISA to control your USB device. Please enter the requested
information about your device.

This wizard generates an INF file for use with Windows 2000/XP/Vista. The INF file tells the
operating system to allow NI-VISA to control the USB device that you specify here.

USB Manufacturer ID (Vendor ID)
0x |9090

Manufacturer Name

Device Manufacturer Name

USB Model Code (Product ID) Model Name

Device Model Name

Number of Interface

NOTE: Using this wizard may not be necessary! If your device conforms to the USB Test &
Measurement Class (USBTMC) protocol, NI-VISA can already detect and control it. Do not use

this wizard to create an INF file,
o) (o) ) (o)

-

Sau khi nhap xong chon Next
Budce 5:

Nhap HDL-9090 vao khung Instrument Prefix (thay cho chir prefix co

san).

Output Files Generation TV INSTRUMENTS:

Thank you for using the NI-VISA Driver Wizard! This wizard will now generate the files which
allow NI-VISA to control your device. Please specify the INF file name prefix and the directory
in which to write the files,

If you are creating a distribution kit for your driver or application to be installed on other
computers, read the instructions that are included in the header of the generated INF file.

Instrument Prefix (INF file name)
HDL-9090

Directory in which to save the generated files:

C:\Users\TOAN\Documents\National Instruments\NI-VISA\HDL-
9090

Files to be generated:

C:\Users\TOAN\Documents\National Instruments\NI-VISA\HDL-9090\HDL-9090.inf
C:\Users\TOAN\Documents\National Instruments\NI-VISA\HDL-9090\HDL-
9090_vista.inf

P
| <Back |(_Net> ) Cancel || Help |

Sau khi nhap xong chon Next
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Budc 6:

Chon muc Install the generated files on this computer
*Q NI-VISA Driver Wizard Lo
‘_ﬁ =

|
[

The wizard has generated the files into the specified directory. You now have the option to ]
install those files. Recall that the g d INF file contains operating system specific
installation information.

9 Install the generated files on this computer.

Take me to the folder containing the generated INI and INF files.
Do nothing further and exit the wizard.

* The FTP option is enabled only if you have LabVIEW RT installed and you are using the
PXVPCI hardware bus. If you choose this option, use the Transfer Files button at the
right to specify the FTP parameters and send the files.

Chon Finish

Lac nay card HDL 9090 s€ dugc cai va nhan dang trong NI MAX. Cho
mot vai phut dé qua trinh hoan tat.

Buoc 7:

Mg phan mém Measurement & Automation Explorer ra:

§. National Instruments
33 Distributed Systern Manager 2009
S Distributed Systern Manager 2012
i Measurement & Automation Explorer
NI Customer Expenence Improveme
Gl Nl License Manager
c-( NI Registration Wizard
™ naspy
# NI Update Service
.. Datasocket
. LabVIEW 2009
. LabVIEW 2012
NI-Motion
. NI-RIO
. NiI-Sernal
. VISA
. Vision
. Vision Assistant 2009 -

ontrol Panel

PSS o o =

4 Back

search programs and fues

F ]
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Chon Device & Interface:

File Edt View Tocks MHep
= 5l Data Neighborhood
(& % FieldPort Items (untitled) N ﬁ ”
= W Devices and Interfaces ationai in
=
| G HOCDELAM LISE-9090 DATA Méasivomiant &
4 Network Devices
o (S NI-IMAQdX Devices
P P System Qidentfed What do you
@ 3 Serial b Parallel ) Manage my
+ 4 Scales & Mmanage my
. gzw' | Manage virh
+ Drivers
o C
& me i Create scal
- Canfinura n

Luc nay thiét bi HDL USB 9090 di dugc nhan biét nhu hinh trén 1a viéc
cai dat da thanh cong.
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3.3: Sensor LM35

Gioi thiéu:

LM35 1a cam bién nhiét do chinh xac d& dang hiéu chinh. Hoat dong nhu
mot zener 2 cuc, LM35 c6 dién ap danh thung ty 1& thuan vai nhiét do tuyét doi
& 10mV/ °C. Vi tré khang hoat dong nho hon 1Q, thiét bi hoat dong trong
pham vi hién tai tir 400pA dén 5SmA ma hau nhu khong ¢ thay doi nao vé hiéu
suat. Khi duoc hiéu chinh & 25°C, LM35 thudng c6 sai s6 nho hon 1°C trong
pham vi nhiét do 100°C. Khong gidng nhu cac cam bién khac, LM35 ¢6 dau ra
tuyén tinh.

Céac ung dung cho LM35 bao gom hau hét moi loai cam bién nhiét do
trong pham vi -40°C dén 125°C. Tré khang thap va dau ra tuyén tinh lam cho
viéc giao tiép véi mach doc hodc mach diéu khién dic biét dé dang.

Tinh nang:

- B§ chinh xac +/- 1°C

- Hoat dong tir 400pA dén 5mA

- Tro khang nho hon 1Q

- D& dang hiéu chuan

- Pham vi nhiét do hoat dong rong

- Gia thanh ré

Kiéu chan va cac ket noi

?

TO92
(Plastic Package

S08
(Plastic Micropackage)
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+V5

LM35 Vour

1 R1

—Vs

Choose R; = Vs / 50 pA
Vour = 1500 mV at 150°C
Vour = 250 mV at 25°C

Vour =—550 mV at -55°C

Figure 2. Full-Range Centigrade Temperature
Sensor

Hinh 3.5: So dd co ban LM35

3.4: Chwong trinh diéu khién biang ngén ngir LabVIEW
3.4.1: Lap trinh giao tiép va diéu khién thiét bi véi card USB 9090
Lap trinh doc tin hi¢u Analog (ADC)
a. Thu thap dix liéu tir bién tro:
- Bién tro ¢6 3 chan mau d6 (cAp ngudn 5V), den (ndi mass), tring (tin hiéu).
- Néi chan mau do vao VCC cua Card (¢ day st dung chan s 2), chan mau den
vao GND (& day st dung chan s6 1) va chan trang vao ADC1 (¢ day sir dung
chan s6 27).

Hocdelam Group

hitp://hocdelam.org
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- M6 LabVIEW, mé mai mot VI:

B Untitled 1 Front Panel — 0 % | 43 untitled 1 Block Diagram
File Edit View Project Operate Tools Window Help u) File Edit View Project Operate Tools Window Help
55 hplcron Fot |+ Yo [ ] [©57] 1 (o] )@l al@]s [0 Ampiceion ot [t [ [ -]

- Trén Block Diagram (BD), Right Click (RC) -> chon Select a VI

31 Functions

Express

':L SEﬂlCh“
k

8
Input

k
HiE
Sig Manip

=
i
Signal Analysis
@b

Exec Control

8.

Favarites
User Libraries
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- Chon 10 Library Hocdelam USB 9090.VI
010 Hocdelam USB 9090 LabVIEW 2009 10/2012657PM  LabVIEW Instrume... 16K8 |

Fle rame 10 Mocdelam USE 5090 LabVIEW 2009
leooltpe | A LabVIEW Flen (11" ch"v."t." ko.M

Chon OK
- Right Click 1én ham HDL 9090 va bo chon muc “View as Icon.

@1 Vimble Rems » '

Description and Tip,..
Breakpoint

Boolean Palette
Create

Replace

e AN L A K

SubVl Node Setup...
Enable Database Access
Call Setup...

Find All Instances
Open Front Panel
Show VI Hierarchy

Lac nay ham s€ c6 cac chan nhu sau:

Khi ré chudt dén chan nao thi tén ctia chan d6 s& hién 1én dé nhan biét

USE Card q DI4
SW1 » L ADC1
SW2 ’ L apcz
SW3 ; ADC3
Sw4 —— ADC4
PWM 2 (0-500) » ——— ADCS
PWM 1 {0-500) | R ADCE
PWM Frequency (3-60 kHz) Moy b Encoder
Counter
| SSSU———— DII
Biorsesspinricasprsiveresesis DIZ
Brssimnsssssaianausessosonssncesse 013
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- Right Click 1én ham tai chan USB Card va chon Create >> Control

Wisible Items »
Help
Examples
Description and Tip...
Breakpoint >
VISA Palette 4
Create P|  Constant
Repl [ 4 L
it Indicator
Relink To SubWI
Property For USB Raw Class
SubVvI Node Setup... o L .
_ Method For USE Raw Class b
Enable Database Access
USE Card
i T
b ’
" 1
b ¥ 4
3
Ir "
" 3
2
i i
- Right Click tai chan ADC1 va chon Create >> Indicator
USE Card
aADC1
i
; 11.23:
Ll

* ¥ ¥ ¥ ¥ ¥ ¥ W

V¥V VWYV VWYWYW

50




- Bén cira s6 Front Panel s& hién thi nhu hinh bén dudi:

- Bay gio ¢ thé chon thiét bi tai 6 USB Card trén Front Panel va cho chuong
trinh chay. Gia tri nhan vé sé& trong khoang 0-1023 vi ADC c6 d6 phan giai 10
bit.

- Pé bién gia tri ADC nay thanh dién thé 0-5V thi phai thuc hién phép toan (gia
tri ADC 1*5/1023) nhu sau:

USE Zard
a1
‘mﬂ I L [
I B '-'h- F h - I 1-23
»
r " 111
HOL -
r SB9041 "
4 e ! =
X : E_ aDcl Yolk
r * e
: . 1023
b

- Sau d6, dé hién thi gia tri dién thé Volt cia ADC1, tao mot ddng hé trén Front
Panel, dit tén 1a ADC1 Volt va ndi nhu hinh trén
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- Cudi cung dé chuong trinh chay lién tyc thi phai dung 1 vong lap trén Block
Diagram

¥
¥
»
¥
L
¥
¥
¥
¥
b
b
b

- C6 thé chon thiét bi USB va chay thir chuong trinh dé xem gia tri ADC1 Volt

USBO: :0x3090: :0x0001::0028;

- Nhu vay dd hoan thanh thu thap dir liéu analog tir bién tré va bién d6i thanh
gia tri dién thé twong ung.
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b. Thu thap dir liéu tir cam bién nhiét do LM35
- Cam bién nhiét 6 LM35 ciing c¢6 3 day do, den, tring nhu bién trg. Do do
hoan toan c6 thé két ndi hoan toan gidng vai bién tré bén trén. (P6 - VCC, den —
GND, tring - ADC1).

Hocdelam Group
http://hocdelam.org

[8 ]9 [10]11]12]13]14]

! LA

- Sau d6 s& Viét code trén Block Diagram (BD) tuong ti phan trén. Van dé nho &
day 1a 1am sao bién ddi dugc gia tri hiu dién thé ADCI1 Volt thanh gia tri nhiét
do.

- Pé thyc hién bién d6i nay thi ta can xem thong tin ctia nha san xuat cam bién.
Cam bién LM35 c6 thong s6 quy doi 1a 10mV/ °C. Nén ta s& thém mot phép tinh
nira 13 (nhiét d6 = ADC1 Volt/0.01 nhu hinh dudi day:

LN\ JT OA BE Ex DA D
 r T T T T T T Ty
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- Sau d6 quay lai Front Panel va tao 1 Indicator nhiét ké dé thé hién nhiét do:

- Chon thiét bi HDL 9090 trong 6 USB Card va chay chuong trinh ta s& nhan
duoc nhiét 3o:

¢ 1LUSBO: :0x9090: :0x0001::0028:

Nhu vy di hoan thanh doc tin hiéu nhiét d6 cam bién nhiét 6 LM35 sir dung
card USB HDL 9090
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3.4.2: Chwong trinh hoan chinh

£ DIEUKHIENNHIETDO_9090.vi E‘Ewgl
Cperate Tools Window Help

CONTROL | GENERAL TEST |

DIEVU KHIEN NHIET DO

Dat gid trj F— B6 diéu khién PID- Menu |—
Gia tri mong muon Gid trj thiee t& [ W ]
100-" R
- L= 0 2 % USB0::0x9090: 7|
G (. ]
- RN E Y
=
o = W ] STOF
62.24 61.00 0 0o 01

Tab Control

’
i4 start % @ 9 7 | f@Hongdansudung-.. | T Documenti-Micosof... | B ExperimentiitLabVIEW B/ DIEUKHIENNHIETDO... | B. DIEUKHIENNHIETDO. . =~ [ &,) 10:27

Giao dién phan mém diéu khién nhiét dé 1o hoan chinh

..
L
.
L
..
..
..
..
..
g R
o ooy ae e
0 e CRCHCIC)
DRI PO
S L LI
‘.c 939, .8
e @
o8 DI
Y LI
s DR

Mo phong lo
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Hoat dong cua lo nhwr sau:

- Ta mé phan mém, nhan chon Start va thiét 1ap nhiét do dit (vi du ¢ day
14 60 °C.

- Do nhiét do trong phong do duoc bang cam bién LM35 nhé hon nhiét do
dit nén bong deén (gia lap 1a dién tro nhiét) dugc cap dién.

- Bé m6 phong 10 nhiét dugc ra nhiét dén nhiét do 60 °C ta lam néng cam
biém LM35 dén nhiét do dit.

- Khi d6 bong dén sé tir tir tdi dan va tat han khi LM35 bao nhiét do >=60
60 °C.

- Khi 16 nguoi dan nhiét d6 giam dan thi bong dén sang dan.
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Chuwong 4: KET LUAN

Ciac két qua da dat dwoe trong dé tai:

- Tim hiéu vé ngdn ngit 1ap trinh LABVIEW, giao dién, cong cu, cac bang
diéu khién va chirc nang tirng bang, hoat dong va cau chuc cua vong lap, ...

- Tim hiéu vé 16 nhiét dién tré: nguyén i va nhiing cach diéu khién nhiét
va 6n dinh nhiét do 10 nhiét dién tré

- Thiét ké va hoan thién giao dién (The Front Panel) va so d6 khdi (The
Block Diagram) trén LABVIEW dé diéu khién va 6n dinh nhiét d6 1o nhiét dién
tro.

- Thiét ké va thi cong mach diéu khién nhiét do.

Nhirng han ché:

- M6 hinh d3 dam bao duogc yéu cau dé tai nhung trong thuc té, nhiét do
ctia 10 nhiét con chiu anh hudéng cia nhiéu yéu té ngoai vi khac nhu nhiét do
mdi truong, do 4m khong khi, d6 gitr nhiét cua 1o, ...

- Méi tan dung duoc 1 trong nhiéu wng dung caa phan mém LabVIEW
d6i vai hé thong diéu khién tu dong.

- Giao thirc két néi cua LabVIEW méi chi tim hiéu thong qua card USB

Két luan:

Do thoi gian nghién ctru ¢6 han nhung nhd sy chi bao tan tinh va hd tro
cua thiy gido huéng dan Ths. Ngé Quang Vi em d3 hoan thanh dwoc dé tai
“Nghién ctru diéu khién nhiét d6 10 nhiét dién tré bang phan mém LabVIEW”
lan nay.

Em d3 c6 gang hoan thanh d6 4n hét sitc minh nhung do kinh nghiém
cling nhu kién thic cia ban than con nhiéu han ché nén khong dé tranh khoi
nhitg sai x6t trong qua trinh lam. Chinh vi vay em mong mudn nhan duoc sy
chi bao cua cac quy thay co va cac ban dé gitp em hoan thién d6 an cta minh
mdt cach chinh chu nhat.

Véi kién thirc chuyén méon vé phan mém, 1y thuyét vé cong nghé va kinh
nghiém thuc té con nhiéu thiéu sét va han ché nén em rat mong muén c6 duogc
va san sang d6n nhan moi sy chi bao, danh gia va gdp ¥ cua thay co va cac ban
nham hoan thién tt do an 1an nay.

Em xin tran thanh cam on!

57



W N

Tai liéu tham khao

Lap trinh LabVIEW - TS Nguyén B4 Hai

Getting Stared With LabVIEW — National Instruments
Hudng dan sir dung card HDL USB 9090 - Hocdelam.org
LabVIEW Fundamentals — National Instruments
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