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Thi nghiém Ty dong héa qué trinh cong nghé-Hoc ki 2 ndm hoc 2005-2006

I. MUC PICH
Bai thi nghiém cung cip cho sinh vién kié€n thifc vé cich thic 1ap trinh diéu

khién st dung Card PCL818L va tng dung gii thuit diéu khi€n PID vio hé thong
diéu khié€n nhiét do. Sinh vién s& dugc huéng din lap trinh cdc thi nghiém sau: +
Piéu khién cdc ngd Digital.

+ Poc dir liéu ngd vao Analog.

+ biéu khién nhiét d6 theo gidi thuat PID s0.
II. CHUAN BI THi NGHIEM

Pé thuc hién dugc thi nghiém sinh vién can phdi bi€t trude 14p trinh Visual
Basic co ban va doc cac muc theo thit ty sau day:

+ Noi dung thi nghiém: Pay 13 cdc yéu cau phdi thuc hién trong sudt budi
thi nghiém. Sinh vién cin doc tru6c muc nay dé nim dudc nodi dung thi
nghiém.

+ Gidi thiéu Card PCL818L: Phian nay trinh bay ciu tric phin ciing, cich
thitc cai dit va sit dung Driver kém theo d€ diéu khién cho Card.

+ Gidi thudt diéu khién PID sé.
+ Thiét bi thi nghiém

+ Hudng ddan thi nghi¢m: Phan nay huéng din chi ti€t cic busc dé thuc
hién dudc nhitng yéu ciu trong Noi dung thi nghiém.

Pé dat dugc k&t qua thi nghiém tdt va d€ hiéu rd hon sinh vién c6 thé xem céc
s6 dd mach dién phuc vu cho bai thi nghiém & phin phu luc, cdc tai liéu vé Card
PCL818L ciing nhu cédc vin dé lién quan trong moén hoc Po Ludng Diéu Khién
Bing Mdy Tinh va Diéu Khién Ty Pong 1.

Sinh vién can viét chueng trinh ¢ nha truée khi ti€n hanh thi nghiém.
III. THIET BI THi NGHIEM
Thiét bi thi nghiém dugc xay dung theo so d6 khoi sau:

Ngudn
o Y
Nhiét A . DPién tré
do dst | May tinh véi Cong suft = Détnong
—» Card PCLS18L Ugr >

Thermo -
Khuéch dai Couple

B6 diéu khién Lo nhiét )
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Thi nghiém Ty dong héa qué trinh cong nghé-Hoc ki 2 nim hoc 2005-2006

Bo diéu khi€n bao gdm Card PCL 818L gin trén rinh cim ISA clia may tinh va
chuong trinh diéu khi€n. Nhiét d6 cda 10 dugc nhian biét thong qua cdm bién
ThermoCouple dugc doc v& mdy tinh sau khi qua mach khuéch dai. Chuong trinh may
tinh xuat tin hiéu diéu khién theo giai thudt PID dya vao sai 1é€ch giita nhiét do dit va
nhiét d6 do. Tin hiéu diéu khién dugc dwa d€n mach cong suit ding triac d€ déng
ngit ngudn dién cung cAp cho 10 (10 dién 12 loai 10 nuéng dan dung 220V di dugc loai
bé phan diéu khi€n nhiét do).

M4y tinh st dung trong thi nghiém di dugc cai Driver dung dé€ diéu khién cho
Card.

Trudce khi ti€n hanh thi nghiém, sinh vién cim diy ndi vao hai Connector trén hop
diéu khi€n d€ ndi v6i may tinh nhu hinh sau:

IV. NOIDUNG THIi NGHIEM

Dung Visual Basic tao mot Form chinh bao gom ba nit chifc ning : XuAt
Digital, Poc AD, Piéu khién nhiét d6 vong kin. Khi nhan cdc nit nay thi hi€én ra
Form chtic ning tuong tng. C6 thé tao Form chinh nhu sau:

=

BAI THI NGHIEM SU DUNG CARD PCLB18L BIEU KHIEN NHIET B0

Kidm tra Cari; Didu khidn nhigt dg:

Xudt Digital Khio sdt vong h¥

Piéu khién vong kin

(Khdng cdn tao thém niit nhdn “Khdo sdt vong hé” nhu Form & trén)
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Thi nghiém Ty dong héa qué trinh cong nghé-Hoc ki 2 nim hoc 2005-2006

Luu y: T4t cd cdc Form trinh bay trong bai thi nghiém nay chi mang tinh tham
khdo. Sinh vién c6 thé thiét k€& giao dién tuy y sao cho ddm bdo cic yéu cau clia
thi nghi€ém.

Thi nghiém 1: XuAt dif li¢u ra ngd Digital

Viét chuong trinh khi nhan nit On thi xudt mic 1, nhan nit OFF thi xudt mic 0
ra bit thi 1 hodc bit thit 2 ctia Port 0.

Xudt Digital

C6 thé quan sat k&t qua hién thi cia hai dén Led trén hop diéu khién (da dugc
dau ndi tuong ng vé6i hai bit ndy).

Nhan nit Thodt thi thodt khdi Form nay va trd vé cira s6 ctia Form chinh.

Thi nghiém 2: Doc dit liéu ngé vao Analog

Viét chuong trinh khi nhdn niit Poc AD thi ¢t sau 200ms doc gid tri dién 4p &
Kénh 0, cAp nhat va hién thi 1én 6 TextBox . Gid tri dién 4p & Kénh O chinh la gi4
tri dién 4p doc vé clia ThermoCouple sau khi qua mach khuéch dai (phin nay da
dugc dau ndi sdn trong hop thi nghiém).

Khi nhan nit Dirng doc AD thi ngung viéc doc va cip nhat gid tri AD. Nhin nit
Thodt thi thodt khéi Form nay va tr§ vé ctlra s6 ctia Form chinh.
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Thi nghiém 3: Piéu khi€n nhiét do theo gidi thuat PID so’ Phin vé db thi chi
, , , thuc hién khi bido
Tao cdc nut chitc ndang nhu Form sau: cdo thi nghiém

[Eval

| PTNTDHCN B[54
= = ~ I T
BIEU KHIEN VONG KIN e Nhigt ag hien ta_l:- ) cf

Cdi ddt gia tri:

Mhdp gid tri L (s):

Mhdp gid tri Tls)

[ I .
—

Vi cdc thong sd 10 nhiét theo md hinh Ziegler-Nichols c6 dudc tir khdo st hé
hd:  + Thdi hing T=1200s
+ Khau tré thdi gian L=200s
Vi€t chuong trinh theo cdc yéu ciu sau:

e Nhin niit Tinh PID thi tinh va hién thi 1én & TextBox cic gid tri Kp, Ki, Kd
theo cong thitc sau:
Kp=L; Ki=L2; Kd:I
2L 41 4
Nhip lai gid tri ndy vio cdc 6 bén dudi tuy theo bd diéu khién st dung:
+ Néu 1a bd diéu khién PID, nhdp ca ba gia tri
+ Né&u 1a bd diéu khién P chi cAn nhdp Kp ( nhap Ki = Kd =0)
+ N&u la bo diéu khién PI, nhap Kp, Ki ( Kd nhap 13 0)
e Nhéan nit Nhiap PID dé x4c nhan cdc gia tri nay.
e Nhan niit Run thi chay chudng trinh diéu khién 10 nhiét theo gidi thuat PID
v6i luat diéu khién:

Kd KIT J
2

u(kT) = e(kT)(Kp 2Kd KiTj Kd
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Trong do:
+ T1a chu ky diéu khién chon trudc, & day 1a 2s.
+ u(kT) 12 tin hiéu diéu khién & chu ky thi diéu khién thit k
+ u[(k-1)T] 1a tin hiéu diéu khién & chu ky diéu khién thit k-1
+ e(kT) 12 sai so giita nhiét do dit va nhiét d6 do & chu ky diéu khién thi k
+ e(k-1) 12 sai s0 & chu ky thi k-1
+ e(k-2) 12 sai s& & chu ky diéu khién th k-2

e Nhéin niit Stop thi dirng viéc diéu khién lai.
Luu dogidi thudt chuong trinh:

[ Bit dau ]
|

Poc nhiét @6 dat

»
L

Poc gid tri nhiét do hién tai
cta 1o

Tinh sai s6 :
e = nhiét do dit —nhiét do do

(S

Xt Iy PID

PWM

Cong sudt cip cho 10

[ K&t thiic ]
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Luu dd gidi thuat clia chuong trinh xit 1y PID nhu sau:

[ Piéu khién PID ]

v Cdc ky hiéu:
Nhip céc thong s6 Kp, Ki, Kd + e(0) 12 sai sO giita nhiét do
dat va nhiét d6 do G chu ky
Y hién tai.
, Kd KiT o
Tinh: A0 =Kp ME +e(-1) 1a sai s0 & chu ky truéc
. do.
oKd  KiT Kd )
Al =-Kp- o A2= T +e(-2) 1a sai s0 & chu ky tru6c
chu ky hién tai hai chu ky.

A 4

Gdn sai s6 ban dau: e(-2)=e(-1)=0,u(-1)=0

»
>

A

A 4

Tinh sai s0: e(0)= Nhiét dd dit — Nhiét dd hién tai

\ 4

Tinh u = AO*e(0) + Al*e(-1) + A2%e(-2) + u(-1)

Ginu=0

Mot chu ky
diéu khién

Gan u = Uy,

Luu Y: Upay c6 thé
dugc tinh nhu
trong phan Huéng

din thi nghiém.

Xuat xung Ton = *T ; Toff = T-Ton

\ 4

Gédn lai e(-2) =e(-1) ; e(-1)=e(0), u(-1)=u

A

A 4

[ K&t thiic ]
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Trong qué trinh diéu khién , nhiét dd hién tai ctia 16 phai luon dugc hi€n thi Ién
0 TextBox trén man hinh.

V. HUGNG DAN THI NGHIEM

e Chay chuong trinh Visual Basic, chon New Project— Standard EXE— Nhin
Open.

e D& sir dung dudc Driver c6 sin cia Card, vdo menu Project = chon Add, tim
dudng din dén File Driver.bas nhu sau: Add File...\ Programs Files\ Advantech\
Adsapi\ include\ Driver.bas (mdy tinh da cai sin Driver & dudng din nay).

e Thi€t k& cédc nit chic ning nhu trong yéu cau clia phan N§i dung thi nghiém, nhap
ddi chudt vao tirng niit nhan d€ viét ma 1énh cho nit dé.

e Mot s6 ham thudng dung trong thiét k€& giao dién:
Form x.Show : Hién thi Form x khi nhAp chudt vao mdt nit nhan.
Unload Me : Thodt khdi Form hién tai.
End : K&t thiic chuong trinh.

e S& dung ham DRV_DeviceOpen(DeviceNum, DriverHandle) dé€ md thi€t bi
(Card) khi diéu khi€n va ham DRV_DeviceClose(DriverHandle) dé dong thi€t bi
khikhong can diéu khién nita. C4ch thitc thyc hién nhu sau:

MG thié&t bi
Thié't bi dudc md khi bit ddu chay chuong trinh

Khai bdo cic bién:

Option Explicit
Dim status As Long 'Bién nay luu trit trang thdi thuc hién lénh.
Dim Loi As String * 80 " Luu 16i

Dim DriverHandle As Long’ DriverHandle latén bién ding dé diéu khién Card
Dim Response As String  ’Bdoldi

Nhap d6i chudt vao Form cin diéu khién Card, vi€t doan mi sau:

Private Sub Form_Load()

status = DRV_DeviceOpen(0, DriverHandle) 'M& thiét bi s6 0 la card PCL da

If (status <> 0) Then cai ddt bdng chuong trinh
Devices Installation
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DRV_GetErrorMessage status, Loi
Response = MsgBox(Loi, vbOKOnly, "Error")
End If
End Sub

Doéng thiét bi
Thiét bi dudc déng khi két thiic chuong trinh

Nhap doi chudt vao nit:

Thodt

dé vi€t machuong trinh nhu sau:
Private Sub CommandExit_Click()
status = DRV_DeviceClose(DriverHandle) 'Ddéng thiét bi
If (status <> 0) Then
DRV_GetErrorMessage status, Loi
Response = MsgBox(Loi, vbOKOnly, “Error") ’Thiyc hién viéc bdo 16i
End if
End 'Két thiic chuong trinh chinh
End Sub
Luu y: C6 thé déng, md thi€t bi khi tao va thodt ra khdi mot form diéu khién.
V.1. Xuit dif liéu ra ngé6 Digital
+ Khai bdo bién
Option Explicit

Dim IpDioWriteBit As PT_DioWriteBit ’Khai bdo bién kiéu PT_DioWriteBit.
(Pay 12 struct da dudc dinh nghia sin trong Driver, bao gdm cdc thong tin :
Port, Bit, gi4 tri ctia Bit can xuat).

+ Tao nidt nhan

ON

v81 ma 1énh nhu sau:

Private Sub Commandl_Click()
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IpDioWriteBit.Port =0 'Port 0
IpDioWriteBit.Bit =2 'Bit 2
IpDioWriteBit.state = 1 'Xudt miic 1
status = DRV_DioWriteBit(DriverHandle, IpDioWriteBit)’ xudt dit liéu
End Sub

+ Tao ndt nhian

OFF

v6i ma 1énh tudng ty nhu trén nhung xudt mic 0 ra Bit2 cta Port 0.

Chay thit chuong trinh dé€ ki€m tra k€t qui

(C6 thé tao File chay .exe bing ciach vio menu File , chon Make Project.exe)
V.2 Doc dir li¢u ngo vao Analog
Dung Timer dinh thdi sau mdi 200ms doc gi4 tri dién 4p vé mot 1an.
+ C6 thé khai bdo cdc bi€n nhu sau:
Option Explicit
Dim Cauhinh As PT_AlConfig
Dim ReadAD As PT_AlVoltageln
Dim Voltage As Single

( PT_AlIConfig, PT_AlVoltageln 1a nhitng struct dd dugc dinh nghia sin trong
Driver, sinh vién cAn xem c4c thanh phan cda struct  Phu luc.)

+ Kéo biéu tugng Timer vao Form dang thlet k&, khai bdo thudc tinh Interval la
200ms, nhap d6i chuot vao biu tugng Tlmer de vi€t ma 1énh nhu sau:
Private Sub Timerl_Timer()
Cauhinh.DasChan = 1 ' Chon kénh 1
Cauhinh.DasGain=0"Chon gain code la 0:Khdng nhédn hé s6, tam dién dp vao la £5V
status = DRV_AIConfig(DriverHandle, Cauhinh)’ D¢t cdu hinh cho ngo vao analog
If (status <> 0) Then
DRV_GetErrorMessage status, Loi
Response = MsgBox(Loi, vbOKOnly, "Error")

10

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Thi nghiém Ty dong héa qué trinh cong nghé-Hoc ki 2 nim hoc 2005-2006

Exit Sub
End If
ReadAD.Chan =Cauhinh.DasChan ‘Doc kénh 1
ReadAD.Gain =Cauhinh.DasGain
ReadAD.TrigMode = 0 “ Kich bdng phdn mém
ReadAD.Voltage=DRV_GetAddress(voltage) Poc gid tri dién dp luu vao bién voltage
status = DRV_AIVoltageln(DriverHandle,ReadAD)’ Lénh doc AD
If (status <> 0) Then

DRV_GetErrorMessage status, Loi

Response = MsgBox(Loi, vbOKOnly, "Error")
Exit Sub
End If

Textl.Text = Format(Voltage, "##0.0##") *Cap nhdt gid tri dién dp lén 6 TextBox

End Sub

+ Khi nhan nit

+ Khi nhan ndt

Boc AD ‘

thi cho phép Timer hoat dong bing 1&nh: Timerl.Enabled = True

Dirng doc AD ‘

thi ngirng Timer bang 1&énh: Timerl.Enabled = False

V.3 Piéu khi€n nhiét do theo gidi thuat PID s&’

Sinh vién c6 thuc hi€én theo cac budc sau:

Budc 1: Tinh cdc gié tri Kp, Ki, Kd v6i thong s6 L va T va cong thic da liét ké &

phan Néi dung thi nghiém.

Tuy theo bd diéu khién st dung P, PI hay PID ma khi chay chuong trinh ngudi

st dung c6 thé nhap lai cdc gid tri Kp, Ki, Kd.

Can khai bdo bi€n dé luu cdc gid tri nay khi nhan nit Nhap PID:

11
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C6 thé sit dung ham : CDbl dé chuyén tir dang Text hién thi trén 6 TextBox sang
bi€n ki€u Double, cii phdp nhu sau:

Tén bién = CDbl (Tén 6 TextBox.Text)

BuSc 2: Tao mdt Timer c6 chu ky 14 2s 1am chu ky diéu khi€n 10 nhiét.

Kun

Khi nhan nadt

thi cho phép Timer nay hoat ddng: Timer.Enabled = True
Khi nhan nit Thodat thi dirng Timer nay lai: Timerl.Enabled = False
BuSc 3:  Nhap doi vao biéu tugng Timer dé viét chuong trinh di€u khi€n theo gidi
thuat PID da trinh bay trong phan Ni dung thi nghi¢m, véi céc luu y sau:
+ Nhiét dd hién tai ctia 10 dudc xdc dinh bing cich doc gid tri dién 4p (doc AD) nhu
da trinh bay § muc V.2 va tinh theo cdng thic :
Nhiét do do = 78.125*Pién 4p vao
Gi4 tri 78.125 12 hé s6 quy ddi tir dién 4p AD doc vé ra nhiét do dugc tinh tir
thong s6 ctia mach da trinh bay & muc III cda Phu luc. Cin hién thi nhiét do nay
1én mot 6 TextBox

+ Gi4 tri Umax trong gidi thuat da trinh bay & Thi nghiém 3 c6 thé dudc xdc dinh
tif cong thic tinh luat diéu khién PID tai thdi di€m ban dau khi cho e[(k-1)T],e[(k-T],
u[(k-1)T] biang O:

T

+ e(0) 1a sai s6 giita nhiét do dit va nhiét do hién tai cda 10 ngay tai
thdi diém ban dau.

+ T1a chu ky diéu khién, & day 1a 2s.
+  Dé€ diéu khién dugc 10 nhiét theo gidi thuat di thi€t k&, ta st dung phuong phap

di€u rong xung nhu sau: T., T o
Tao mot xung di€u rong & Bit 3 —l—l—l—l—
cua Port 0 nhu & hinh bén T

V6i T 1a chu ky di€u khién, T,, 12 thdi gian cip dién, Ty 1a thdi gian khong
cap dién cho 10 bing cdch xuit mitc 1 (¢ng vdi T,,) hay mitc 0 (tng véi Top) ra Bit 3
ctia Port 0 dé kich din hoic khong din Triac c4p dién cho 10.

12
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Tir gid tri ctia luat diéu khién u tinh dugc theo cong thic PID, ta tinh cic thdi
gian T, Tog theo cOng thic:
u

Ton=—*T , Tor= T-Top Mot chu ky
Vi chu ky diéu khién T = 2s 12 khd 16n so véi '

do phan gidi cda Timer trong mdy tinh, do d6 dé Xuat mc 1
don gidn ta c6 thé tao xung di€u rong bing cich v
viét chuong trinh xuat mic 1 ra Bit 3 cia Port 0, Delay (T..)
sau d6 lam tré (delay) mot khodng thdi gian 1
bing T,, rdi xuit mic O trong khodng thdi gian )

N . NN - R Xuat mdc 0
con lai cua chu ky diéu khién.

]

- Ham Delay c6 thé viét don gidn biing cdch dung mdt Timer khdc, gid st 13
Timer2, va vi€t ma 1&énh nhu sau:

Public Sub Delay(x AsInteger)
Timer2.Interval = x
Timer2.Enabled = True
Do
DoEvents “ Trong khi delay thi mdy tinh cé thé thyc hién viéc khdc.
Loop Until Timer2.Enabled = False
End Sub
- Nhap doi vao biéu tugng ctia Timer2 va gd vao dong 1énh: Timer2.Enabled = False
- Khi can goi ham Delay thi dua ddi s6 vao 12 mdt s6 nguyén, don vi tinh 1a ms.

Luu y: Chi stt dung ham Delay & trén khi T, # T va T,, # 0. Khi T,,=T hay T,,=0 thi
khong st dung ham nay ma chi cdn xudt mitc 1 hay mic O ra tuong ng. Sinh vién c6
thé€ duing thém cau lénh If hay Case d€ xét hai trudng hop nay.

+ C4ch thitc xuat dit liéu ra Bit 3 cda Port 0, sinh vién thuc hién nhu muc V.1 (Xudt
dit liéu ra ngo Digital)

VL. BAO CAO THI NGHIEM

1. Céc chuong trinh & Thi nghiém 1, 2, 3 bao gdm cdc Form thi€t k€ va mi 1énh
phai dugc chi thich cAn than.

13
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2. Dung ham Line cda Visual Basic d€ v& d6 thi hi€n thi nhiét 6 ctia 16 theo thdi
gian.

(Sinh vién c6 thé xem céc trg gitp 1ap trinh trong bd dia MSDN)

Phu luc

I. GIOI THIEU CARD PCLS18L

PCL818L 1a Card cim vao ranh ISA clia m4y tinh ctia hing Advantech dudc ding
trong cdc wng dung do ludng va diéu khi€n bing mdy tinh nhu : chuyén d6i D/A, A/D
12bits nhi€u kénh, Digital Input, Digital Output, Timer, Counter.

I.1. Céc dic di€m chinh

Chuyén d6i A/D

+ SO kénh :16 kénh don cuc hodc 8 kénh vi sai, chon lya bing jumper JP6 trén
Card

+ D06 phan giai 12 bit
+ TAm dién 4p ngd vio cé thé chon dudc trén Card bing jumper JP7 (+ 5V hay
+ 10V) hoic biing phdn mém. Ngd vao vi sai hay don cuc dudc chon biing JP6

+ Gidi han dp vao cho phép : +/- 30 Vmax

+ T&c d bi€n ddi t0i da: 40 KHz

+ C6 thé Trigger bing phAn mém hoic bén ngoai
Chuyén d6i D/A

+ S0 kénh : 1 kénh

+ Do phéan gidi : 12 bit

14

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Thi nghiém Ty dong héa qué trinh cong nghé-Hoc ki 2 ndm hoc 2005-2006

+ Tam dién 4p ngdra:tlr 0 d€n +5V /+10V vdi ngudn chuin —5V/-10 V trén
board
+ Thai gian dap tng : Sus.
Ngd vao sd
+ S0 kénh :16 bit
+ Miic logic: tuong thich TTL
+ Apvao: miccao=2 Vmin
muc thdp = 0.8 Vmax
+Dong ngd vao: mic thip = 0.4 mA max tai 0.5V
muc cao = 0.05 mAmax tai 2.7 V
Ngd ra s6
+ S0 kénh :16 bit
+Miic logic: tuong thich TTL.
+Apra: muc thip=0.5V
mifc cao =2.4
B0 dinh thdi va bd d€m

+ Thi€t bi : Intel 8254

+ Bo d&m : 3 bo 16 bit: 2 bd dudc ndi ndi ti€p nhau d€ phuc vu cho viéc tao
xung Trigger dé chuyén ddi A/D, bd con lai ¢6 thé ding dudc.

+T4an s6 ngd vao:
Kénh 1: 10 MHz hay 1 MHz dugc chon bdi switch
Kénh 2: 14y tit ngd ra kénh 1
Kénh 0: tr 100KHz dé€n 10MHz
+ Xung clock dua ra ngoai: 0.00023 Hz d€n 2.5 MHz
L.2. Cai dit va sit dung DLL Driver kém theo cua Card PCL818L

TruSc khi gin Card PCL818L vao ranh ISA clia mdy tinh ta can cai dit dia chi
trén Switchl va cdc Jumper trén Card thich hgp ( Xem thém trong User Manual).

Trong Visual Basic dé diéu khién Card ta c6 thé viét file thu vién lién két dong
DLL truy xuat tryc ti€p céc dia chi ctia Card hodc sit dung Driver kém theo.

15
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Driver ctia Card PCL818L bao gom cdc ham di viét sin, khi st dung ta chi cAn

goi ham va dua vao céc thong s6 thich hgp.

Chon DDL Driver tu dia
Driver kém theo d€ cai Driver
cta Card vao may tinh.

Sau khi cai dit xong Driver, chay chuong trinh Device Installation d€ cai dit cho

Automation Software
g"fm,"'

St

Includes

- DOS Drivers
> Windows 3.1 Dilvers
> Windows 95 o

- Windows NT Drivers

/98 Diive:

DLL Drivers

 SCSI Drivers

Browse CD Contents

F'ﬂc-&éw & SYM53C895

Contact Us
Exit

Card st dung:
Chon  Advantech PCL-
N . Advantech PCL-818L/H/HD/HG Data Acquisik |
818L/H/HD/HG ¢ muc List of
. * . r~ Board Type r~ Base Addre — &40 Channels Configuration—
Devices — Chon Add—Khai € FeLare. B Hex J—
bdo cdc thong s6 cho Card —  PLLgtGHD | [IMerupt Channel— | 16 Single-ended
A ~ 2, A N 7, - R B BTt =
Nhin OK dé xac nhin va thodt ceogns| | f2 e | r
khdi cai dit. Lic néy trén muc ~Clock Selection— - DMa Selection— D& Voltags Risf - Channel 1
. ~ s oA ~ 1 MH " Level1 - o
Installed Devives s& c6 tén, sd : o Eutemal  © Intemal
. 2 A A Lt N 3 ” € 10MH: 9 L=l Voltage:  [0-5V M|
thi tu (chi so thi€t bi) va dia chi
Cﬁa Card Sﬁ’ dung k. I Cancel Options... Help I About I

Installed Devices:

S6 tht tu cda Card cai dit dau
tién 1a 0, day 1a chi s§ tuong dng vdi
tham s6 DeviceNumber dung trong
Driver

Eﬂ My Computer

Khi vi€t chuong trinh chi can goi ham c6 sdn trong Driver va khai bdo con
trd vé6i cau tric dit liéu twong ng v6i ham dé.
1.3. Mot s6 ham dugc sit dung trong bai thi nghiém
DRV_DeviceOpen
Status = DRV_DeviceOpen(DeviceNum, DriverHandle)
Ung dung: Pugc dung dé€ m§ thi€t bi.

Tham s0:

16
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Tén Huéng Kiéu M6 ta
DeviceNum | Input Unsigned | Chi s& thi€t bi (c6 dugc khi cai
long dit bing chuong trinh Device

Installation )

DriverHandle | Output | Long pointer | Tré dé€n thi€t bi st dung (day la
mdt “thé” chi d&€n Card dang st
dung)

DRV_DeviceClose(DriverHandle)
Status = DRV_DeviceClose(DriverHandle)
Ung dung: Dung d€ déng thiét bi da dugc md bdi ham DRV_DeviceOpen

Tham s0 :
Tén Hudng Kiéu Mo ta
DriverHandle | Input/Output | Long pointer Pudc gan bdi ham
DRV_DeviceOpen

DRV_DioWriteBit
Status = DRV_DioWriteBit(DriverHandle, [pDioWriteBit)

Ung dung: Xuat dit liéu ra mot dia chi bit

Tham s :
Tén Hudng Kiéu Mo ta
DriverHandle Input Long Pugc gan bdi ham

DRV_DeviceOpen

IpDioWriteBit | Input/Output | Tré dén con trd | Luu dia chi cho port, bit va
PT_DioWriteBit state

PT DioWriteBit

Con tr6 PT_DioWriteBit dugc sit dung bdi ham DRV_DioWriteBit c6 ciu
tric dir liéu nhu sau:

Tén Hudng Kiéu Pham vi Mota
Port input Unsigned | 0-n (n phu Chi s6 port
short thudc vao
phin cting)

17
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Bit input Unsigned 0-7 Chi s6 bit
short
State input Unsigned 0 hayl Trang thdi cla bit
short (muc 0 hay 1)

DRYV_ AIConfig
Status = DRV_AIConfig(DriverHandle, IpAIConfig)
Ung dung: Cai diat do 1di (gain) cho ngd vao analog

Tham sd:
Tén Huéng Kiéu MO ta
DriverHandle | Input Long Pugc gian bdi
DRV_DeviceOpen
IpAIConfig | Output | Trd d€ncon | Luu dia chi ciia kénh bién ddi
tro A/D va d0 1gi Gain
PT_AIConfig

PT_AlIConfig

Con tré6 PT_AIConfig dudc st dung bdi ham DRV_AIConfig c6 cdu tric dit
li€u nhu sau:

Tén Hudéng Kiéu Pham vi MO ta
DasChan Input Unsigned | 0-n (n phu thudc | Chi sd kénh ngd
short vio phan cting) vao analog
DasGain Input Unsigned | Xem trong quyén Ma do lgi
short User Manual

( Tuy theo tam dién dp ngé vao ma ma sé do loi Gain khdc nhau, xem thém trong User
Manual, trang 117)

DRV_AIVoltageln
Status = DRV_AIVoltageIn(DriverHandle, IpAIVoltageln)

Ung dung: Poc 1 kénh vao analog va trd vé k&t qud la gid tri dién 4p.
(Bon vi: Volt)

18
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Tham s0:
Tén Tinh chat Ki€u MO ta
DriverHandle Input Long Pugc gian bdi
DRV _DeviceOpen
IpAlVoltageln | Input/Output | Trd dén con trd | Luu dia chi chi kénh bi€n
PT_AlVoltageln ddi, gain, TrigMode va
dién dp

PT_AlIVoltageln
Con tr6 PT_AIVoltageln dugc st dung bdi ham DRV_AIVoltageln c6

ciu tric dir liéu nhu sau:

Tén Huéng Kiéu Pham vi MO ta
chan Input Unsigned 0-n (n phu thuoc | Chi s6 kénh ngd
short phin citng) vao
gain Input Unsigned Xem trong quyén Ma do lgi
short User Manual
TrigMode | Input Unsigned 0-normal Ma kich
short (phan mém)
1-bén ngoai
Voltage | Output | Trd dén dit Phu thudc vao Gié tri di€én ap
liéu kiéu tam dién 4pngd | ngd vao do dudc
floating-point vao

DRV_GetErrorMessage
Status = DRV_GetErrorMessage(ErrorCode,ErrorMsg)

Ung dung: Goi thdng bdo 18i twong tng v6i ma 18i xdc dinh va trd vé trong

message buffer.

Tham s0:
Tén Huéng Kiéu MO td
ErrorCode | Input Unsigned short Mai 16i dugc trd v€ bdi Driver
ErrorMsg | Output | Trd dén dit liu Luu thong béo 16i
kiéu string
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https://fb.com/tailieudientucntt

19



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Thi nghiém Ty dong héa qué trinh cong nghé-Hoc ki 2 ndm hoc 2005-2006

Ghi chi:

Né&u khong st dung Driver c6 sin khi vi€t chuong trinh thi phdi 14p trinh truy
xudt tryc ti€p dia chi cia Card. Tuy theo ngdn ngit stt dung ma viét chuong trinh xuat
nhédp ngoai vi khdc nhau:

+ Choic Visual C : S dung cdc ham INP va OUTP

+ Delphi : Tao chuong trinh con xu&t nhip vi€t bing hdp ngit chén vao chuong
trinh Delphi nhu sau:

Function Inport (address:word):byte; Procedure Outport (address: word; data: word);
var data:word; begin
begin asm
asm mov dx, address
mov dx, address mov ax, data
in ax, dx out dx, ax
mov data, ax end;
end; end;

Inport:= data;

end;

+ Visual Basic: Khong hd tr¢ cdc ham xud't nhap Port va chén thém hgp ngi
ma phdi tao mot thu vién lién két dong (.dll) c6 thé bing ngdn ngit khac (Visual C hay
Delphi,...) rdi khai bdo st dung trong chudng trinh Visual Basic.

Chi ti€t hon vé cdch st dung cdc haim nay c6 thé tham khio thém trong Chuong
4 quyén sich Po Ludng Piéu Khié€n Bing M4y Tinh cla tic gid TS.Nguyén Dic
Thanh.

II. GIAI THUAT PIEU KHIEN PID SO
I1.1 M6 hinh 1o nhiét theo Ziegler-Nichols

Theo Ziegler-Nichol thi m6 hinh 10 nhiét Nt
¢6 thé dugc bifu dién dudi dang ham G Nesmudclp
truyén sau : T

H(s) = Ke™s L Ti€p tyén
Ts+1

Ham truyén nay bao gdm mdot khau
qudn tinh hé s6 khué&ch dai K va thdi hing o .
T, va khau tré thdi gian L, cdc thong s6 nay | | | T g
c6 thé dugc 14y khi ké ti€p tuyén & di€m
udn cho do thi qua d6 him nic nhu hinh
bén.

Y

A

€ s0 khuéch dai K dugc tinh nhu sau :
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Xdc dinh thong s6 ctia 10 nhiét theo
Ziegler — Nichols

Khi nhiét do dau khic khong, K dudc tinh tir dd ting nhiét dd ngd ra so véi moi
trudng.

P& 4p dung cho hé tuyén tinh, ta 14y khai trién Talor cda e™ , ham truyén tr§ nén:

K

H(s)=——
(Ts+1)(Ls+1)

Tém lai, Ziegler-Nichols dd xdp xi ham truyén 10 vSi hé bac nhat c6 tré hay hé
tuyé&n tinh bic hai, va cho phép tim ham truyén bing thuc nghiém khi v& qué trinh qué
dd cla hé thdng v6i ngd vao ham nic.

I1.2 Thuit toan hiéu chinh PID sé
u(s)

Ham truyén lién tuc PID c6 dang: H(s) =" K, +%+ K,s
ées

Trong d6 u : ngd ra , e : ngd vao clia bd hiéu chinh
Thuat todn PID c6 thé nhan dudc khi sai phdn ham truyén trén, tuong Gng phuong
trinh vi tich phén sau:

de(®) _

K, e)+K [edi+K, =

Roi rac hod:

-Khéu vi phin (dung dinh nghia sai phin): K, % = %(e[k] —e[k—1])

Kk
-Khau tich phan (theo nguyén tic hinh thang): J.e(t)dt = %Z (e[i]+e[i—1]) vGie[0]=0
i=1

suy ra
K, TS . »
u(k) = K e(k) +T(e[k] —e[k —1]) +52(e[|] +e[i—1]) v6ie[0]=0
i=1
thay k bing k-1 va trlir vao phuong trinh trén, nhan dudc cong thiic cho phép ta tinh
luat diéu khién u[k] tir u[k-1] v cdc gi4 tri lién ti€p cia e[k] nhu sau:

utk)—u(k —1) = A, *e(k)+ A *e(k = 1)+ A, *e(k —2)

vOi:
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A =K, +K, *T/2+ Kd/T
A1=Ki*T/2—Kp—2Kd/T troxngdc’)Tlé chu ky lay
mau.
A =Ky /T
Bing cdch cho Kd bing 0 hay Ki,Kd biing 0 ta c6 dudc bd diéu khién PI hay bo
diéu khién P. .
II. CAC SO PO MACH PIEN DUNG TRONG THI NGHIEM
Mach gia cong tin hi€u:

VR10K

u7
OoPO07 R15 100 ui1io
6

OPO7
6

a2 ' /7

ANALOG OUT

20

us
OoPO7 R17 27K R24 ;/RZLDK
6

r—  AANANA—]

4 \v +/7

20

u9
OPO07 R16 100
6

Thermocou ple +C16 2

Mach nay thuc hién 3 chifc ning sau : bu nhiét cho dau tu do, khuéch dai, va tao
dién 4p ra 1a OV khi do & 0°C. Hoat dong ctia mach trén nhu sau:

e U7, U8, U9 (dung OPO7 cho offset thap) lam bd dém dién 4p.

e Dién dpra trén thermocouple :

V3=S(Tq4-T, =S.Tqy-S.T,
Vé6i: Tgyla nhiét @6 can do.
T, 1a nhi€t d§ mdi trudng.
S 1a d6 nhay cta thermocouple loai K (40uV/°C).

P& loai trir anh hudng nhiét do moi trudng, dung khdi tao ra dién 4p theo nhiét do
mdi trudng nhung c¢6 didu ngugc lai st dung IC LM335A.
e IC LM335A 1a loai cdm bi€n nhiét d6 ban dan, c6 do nhay 1a 10mV/°K. Ap tao ra

do LM335A cdm bién dudc 1a :

V2 = K.T, [°K] = K(273 + T,) [°C]

22
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=K.273+ K.T,=C + KT, (C=K.273)
v6i K = 10mV/°K; C = 2,73V
Nhu vay c6 thé triét tiéu dnh hudng ciia T,, tuy nhién tao ra mot mic dién ap la
2,73V & 0°C nén R12 1a d€ trir 2,73V nhiim tao dién dp ddura 1a OV & 0°C..

e U10 (dung OP07) déng vai trd bd cong c6 khu€ch dai, dién dp ra cudi cling la:

Vou = (ij[(mu R24)//R16( vz V3 j_ R22+R23, ,

R15 R17+R24 RI16 R15
KT ST, ST
= Vo = 1+ R22+R23 [(R17 + R24)//R16 c a9l 9da )
R15 R17+R24 RI7+R24 R16 RI6
_R2+R23,

R15
Dé khong bi dnh hudng ciia nhiét dp moi truong :
KT, ST, RI7+R24 K  10mV
- SN S

RI7+R24 RI16 R16 S 29,5V

= 338,893

chon R16 = 100Q2 = R17 + R24 = 338,893KQ = chon R17 = 27KQ va R24 1a bié€n tr§
10KQ. Khi d6 cin di€u chinh R24 d€ triét tiéu T,.

Triét tiéu dién dp tinh (2,73V) :

1+ 825 RB Yo7 Rog)Ri6] — & |- R22ERB,,
RIS R17 + R24 RIS

v6i (R17 + R24)//R16 = (338,893K1)//(100€2) = 99,972

~ (14 R22 + R23 X99.97 2,73 _ R22 +R23 W1
R15 338893 R15

hay : R22+R23 Vi 273 \__ 273 (1)
R15 3389,947 ) 3389,947

khi d6, dién dprala :

V,, = (1 + wj[(Rﬂ +R24)//R16] 5Ty
RIS R16

Thay gia tri clia cdc linh kién da thi€t k€, ta suy ra dudc quan hé giita nhiét do can
do va dién 4p clia ngd vao bo bién doi AD 1a: 78.125
e CictuCl4,Cl15,Cl16 c6 gid tri 10uF 1a dé chong nhiéu.
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Mach cong suit:

+5V R20
1 1
——\NA\N——0 O
470 220VAC
MOC3020
1
2 A VAN
R19 BTA16
PWR Q2 S
25C828 QIE
2.2K —
| I

LO NUONG
R18
330

Opto triac dugc 1di qua transistor C828 gin vao ngd digital output D/Olctia card
PCL-818L. Xudt mitc 1 hay mitc 0 & ngd ra nay d€ di€u khi€n déng hay md dién cho
10.
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