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B™ Phan cing cho tu dong hoa

Cam bién
1. Cam bién
2. BO phat dong.
3. Chuyén d6i ADC
4. Chuyén d6i DAC
5. C4c thiét bj vao/ra cho dang roi rac.
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BEI™ Giao ti€p may tinh — qua trinh

P& thuc hién diéu khi€n qua trinh, may tinh phai bat budc
co.
Thu thap d{ liéu va truyén tinh hiéu.
Quy trinh sdn xuat
CAc thiét bi yéu cau dé thuc hién:
Cam bién do céac bién qua trinh lién tuc va roi rac.
BO phat dong dé diéu khién cac théng so qua trinh.
Cac b6 ADC va DAC
Thiét bi 1/0.
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Hé thong diéu khi€n qua trinh - may tinh.

Continuous parameters Continuous variables
o
Discrete parameters Process and equipment Discrete variables
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Analog Act Aet |Discrete actuators Driscrete &enacrr&i Sensz | | Sens IAnalog gensors
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Output devi Tiperden ¥
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Digital/analog DAC | 5 Hoxtrpkchmputer *p ADC | Analog/digital
enNRLIer Cutput devices Input devices CORRSIT
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Hai loai chinh
1. Lién tuc
2. Rai rac
Nhi phan
SO (e.g., b6 dém xung)
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RERM Cac bo phat dong
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La thiét bi phan clng thuc thi ma |énh lam thay d6i thong
sO vat ly.

Thay do6i thuong la phan co khi (nhu vi tri hodc van toéc)
BO phat dong la bo chuyén dbi vi né bién dai lugng vat ly
thanh dang khac.

BO phat ddng thuong duoc tac dong badi tin hiéu 1énh bién
d6 thap, vi vay can bo khuéch dai dé cung cap dud cong
suat cho b6 phéat dong.
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‘ IM Cac loai thiét bi phat dong

1. Phat dong dién
Pong co dién
Pong co DC servo
Pong co AC
Pong co budc
Solenoids

2. Thuy luc
SUr dung thuy luc dé khuéch dai tinh hiéu diéu khién. 3.
Thuy luc

3. Khi nén
St dung khi nén dé truyén dong luc.
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Miéu ta vi tri van

Z solenoid
Hudng khi vao hay ra .
i / ’ 4 I}/ Lo xo hé

vV Vv  Portxa
| T Port dang déng

~@®

Port cap khi
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: Cac ky hiéu phat ddng van khi nén

LO xo hoi vé
\\/ ) B
jﬁ Nut nhan
| Bang tay

3\ Poan bay
— /Ban dap
:)\Cd khi(pistonO

O
~
<

Con lan (roller)
Pién (solenoid)
Ong dan khi (air pilot)

Ong dan khi (air pilot)
loai thay d&i.
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™ Cac loai van 5/2
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Pilot line & return spring (5/2) valve.

Solenoid & return spring (5/2) valve.

Double pilot lines (5/2) valve.

Double solenoid (5/2) valve.

Double solenoid & return springs (5/3) valve.
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Cau tao bén trong van 5/2

P1 P2

Ky hiéu

P1 P2

Cau tao van 5/2 : Dung 6ng dan khi tac
dong van (air pilot)
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Bai gidng mon tu’' ddng héa qud trinh cdng nghé
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MOt s6 van 5/2 thuc té

Ngo
ra Ngo
X3 ra X3
A+ " A+ !
Cap Cap
khi :
A- khi
A- 2
Xa X3
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@™ Cac loai van khi nén
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Van 3/2
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Xy lanh tac dong kép

Khi xa Cap khi
Cap khi Khi xa

Valve A Valve B

Mach diéu khién
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Tac dong don
Gia piston

A AN

J \_J \ J \ |

Vv

Port cap/xa | LO xo hoi
PISTON
f
Il FANANIVA
B i llaar
A / i

ca';{ khi Xa khi
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Xy lanh

Xy lanh tac dong kép

A

START

VA

Mach diéu khién - xylanh tac déng kép st dung van pilot
5/2,

van ndt nhan 3/2 va van hanh trinh 3/2 (a+) cho chu trinh may
START, A+ A-.



inh i N .
Bai giang mon tu’ dOng hoa qua trinh cong nghé
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. & B Nguyén 1y van hanh
|
D - il W < w2 .
= % Lic dau tat ca cac vi tri nhu
START H® 3 A
o trong hinh ben.
A- At - —
7T = = . N .
f T e ‘Nhan “Start” A+ duQc cap khi,
o E dich van 5/2 sang vi tri bén canh,
xylanh duQc cap khi. Nén piston

di chuyén 1am m& rOng xylanh.
‘Khi nhd nit nhan, piston van duy tri & vi tri mdi.

-3 culi chu ky gia piston tdc dOng vao coéng tac hanh trinh
van 3/2 (a+) 1am khi cap vao A-, day xylanh tr@ vé€ vi tri ban
dau mot cac tu ddng. Két thiic qua trinh.
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Vi du 1: Mach danh boéng chi tiét

Valve A Valve B

So d6 mach
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Vi du

2: Thiét bi ké mach tuan tu theo trinh

BEE™ (v may sau: START, A+,B+, A-,B-
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s ' ™ Dicu khién rgirac sir dung PLC va PC

1. Biéu khién qud trinh rdi rac
2. Cac so do hinh thang
3. PLC

4. May tinh ca nhan st dung logic mém.
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: -' I™ Dicu khi€n qua trinh rdi rac

Cac hé thong van hanh dua trén cac thdng so6 va cac bién, ching thay
d6i khong lién tuc theo thdi gian gian.
Céac théng s6 va céac bién thuong rdi rac: 0 hoac 1, ON hoac OFF,
dong hoac ma, ,...
C4c cam bién:

Coéng tac hanh trinh: ti€p di€ém NC/NO

Quang: On/off

Timer : On/off
Céac bo phat dong

Motor: On/off

Van: ma/déng

Khép: Engaged/not engaged
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RERM Cac loai diéu khién roi rac

1. Biéu khién logic — thay doi theo su kién
2. Biéu khién tuan tu — thay doi theo thoi gian.
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E WM Cac phan t trong diéu khién logic
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Cac cOng logic:
AND

OR

NOT

NAND

NOR
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BF ™ Cong and

Q
B S —

X1 X7 i

- 120% -

Mach dién minh hoa c6ng and
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-t TR =

— +

Mach dién minh hoa c6ng OR
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Y Resistance
———AWWA——
—./.—
X1
- 120V —

Mach dién minh hoa c6ng NOT
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BER™ Dicu khién khién tuan tu

Hé thong chuyén mach st dung céac thiét bi dinh thoi bén
trong dé xac dinh thoi diém thay doi bién ngo ra.

Thuong la diéu khi€n vong hé

Tin hiéu ngd ra thudng theo chu ky,

CAc thiét bi tuan tu:

BO dinh thoi — chuyén mach on/off

BO dém — dém xung dién va luu chdng.
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“@™ Luu do hinh thang

GOm céc phan ti logic khac nhau va cac phan tir khac bo tri
theo hinh thang, va dugc ndi véi nhau bang hai day doc.
GOm céc phan tu:
1. Tiép di€m — cac ngd vao logic (cac céng nghiép tac
hanh trinh, cdm bién quang)
2. Tai - ngod ra, e.g., ddng ca, den, coi, solenoid.
3. BO dinh thdi — qui dinh thoi gian gian tré.
4. BO dém — dém xung nhan duoc.
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| Céc hé théng RELAY

SO d6 hinh thang

Relay, xylanh, cac ky hiéu van
Tuan tu

Thuc hién ghép noéi relay
Phuong phap Huffman

Luu do6

Primitive and Merged Flow
Tables

State Assignment

Output and Excitation Functions
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So do hinh thang

l_ Switching e {E?
Circuit-1 i

Switehing

Cireuit-2 Load-2 = “YES" ®_

Switching g o . ®_

Circuit-3 i

Switching == “WOR"
Gircuit-4 Load-4 E— . ™

I I :F’-.fl: M‘: e
Switchin 2"y e
Cireuitton Load-n - =

So do tong quat So dob dién nha
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START STOP _”_STAHT -PFETDP @
—ﬂ? ad o CR1
=

Mach ca ban Mach tiép di€m
START STOP
gﬁtcuit Eﬁﬁtlt @ im é‘ .

CR1
|1 CR1 Red
) |- Laemp —

Mach téng quat o 6

Mach R-S
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Van tac dong xylanh — vj tri — céng tac hanh

| T B
] P -
BTN S R = I T I A e
Khong dao bao CoOng AND CBng OR
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Van tac dong xylanh — vj tri — céng tac hanh

B B
\ \ |
R"‘H a':‘mﬁ ‘
= T=A.B’ s T=A+B' M
5 A—e—p 4 — c_, [ T=AC+AB
A $ ®©— $ B = i
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A B
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H i 8 ] -:] = & "
T |+ T=A O—T 1 — T=A+B 7 o I =keny
L1 " T=A A 1 T=AB O—_ T=A+B
i e =
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Van tac dong xylanh — vj tri — céng tac hanh

T Hot Hot
\ - A - Hitt
—» (T=A+B) i =
7 X Cold Kty Cold kH
f HH hd
B
. Ap sudt khi Ap suat khi
>al v 5ng 16n ho
nong va lanh nong 10n hon
bang nhau khi lanh
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Van tac dong xylanh —

vi tri — cdng tac hanh

A+

Th.s Tr&n vdn Trinh

2\ \

Bai gidng mén tu’ ddng héa qud trinh cdng nghé



Van tac dong xylanh — vj tri — céng tac hanh

| al,a2=10 L a;l;aZ:lJlJ
I;I ¥ i i I I &
- \\ i (Closed) (open) e ™ (open) (open)
TE{{J’ ET Vi tri “-” T{gﬁ\\T Vi tri dang di chuyén
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Van tac dong xylanh — vj tri — céng tac hanh

al,a2 = 01
_g_ aE E—Ow‘-_lil—: O -0

1
{DP’EI‘I] {Clﬂﬂd] T g7 U—"fﬂ-f
A+
T L1 LAR T
- | =
®

NO NC

Vi tri o+
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Van tac dong xylanh — vj tri — céng tac hanh
trinh

Van khong lo xo hoi vé \
Van co lo xo hoi

Ve

Vi trl’ “on . | .
VI tri dang di chuyén

Vi trf “+” NO NC
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Bai gidng mén tu' ddng héa qud trinh cong nghé

a2 L a2
*  EB= =
ATE* / T\
6
| al,a2=10 L a:aZ:lJlJ
I;ul a A A i I S S
- // \\ i (Closed) (open) e / \\ ™ (open) (open)
vl el
I} al,a2 = 01 sag o1 —
A L s i

(open) {Clnsed]
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Phuong phap dugc minh hoa bang céc vi du sau
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Cach tinh luc trong xy lanh

Xy lanh tac dong don
d>
4

dientich = r

p—
Luc = dp sudt O dién tich
Xy lanh tic dOng kép

Dién tich hiéu dung = dién tich piston — dién tich gid piston

Luc = dp sudt O dién tich hiéu dung

Th.s Tran vin Trinh






. Xy lanh A c6 dinh thanh go.

-Xy lanh B nang va ha thuc hién
khoan.

Xy lanh C di chuyén mi khoan dén
bi tri mai.
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Miéu ta Quy trinh

Quy trinh bat dau bang cach nhan START

1. Xy lanh "A" gilt thanh go.
2. Xy lanh "B" ha thap mi khoan, thuc hién khoan.

3. Xy lanh "B" ndng mii khoan, tach miii khoan khoi thanh g0, hoan tat
gua trinh khoan.

4. Xy lanh "C* dich mi khoan t&i vi tri khoan mdi.
5. Xy lanh "B" ha thap mi khoan, thuc hién khoan.

6. Xy lanh "B" nang mii khoan, tach mii khoan khdi thanh go, hoan tat
gua trinh khoan.

7. Xy lanh "C* dua mi khoan tr& vé vi tri ban dau va xy lanh “A” nha
thanh go.
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™ Tom tat quy trinh

[ 1
i R i
E L
k. g =il
T - e
: i

START, A+ ,B+ ,B-, C+ ,B+ ,B- (g] !

Quy A
trinh B
xylanh
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| TGm tat quy trinh

O W P
I S SR S

Trang thg
xylanh

Cong tat| 22
hanh trinh

START

Th.s Trén vdn Trinh
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9

6 7 8

A+ / 1\\ A-
i

START, A+ ,B+ B-, C+ B+ ,B- (g]
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B
C
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al
a2
b1
b2
c1
c2

T IR

A+

ARNY;:
T

START, A+ ,B+ ,B-, C+ B+ ,B- ,(

Bai giang mén tu déng héa qud trinh céng nghé
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A

xv lanh

B

al

cong tac
hanh trinh D!

B+t
G N—C -
‘_‘%E"_ _g_._ relay Y1

Y2

2

By

solenoids
O s
4

\ A
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0 Vi du 3: START,A+,A-,B+,10 Sec delay,B-

(STEPS 1 2 3 4 5)

|’ .
o TR £
.. Wl =
s o

Trinh ty thiét ké: | L I
TAc dong xylanh A+ ‘

/] Mmf‘f

SR A s
T A A - S bl
Tac dong A El IR L
b1 ? ,./\;: B+‘!‘/1/+1\\E]§f
A- ®

L. A

Néu nhan lau thi A+ va A- cling tac dong.
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Vi du 3 (tt)

Khac phuc tac dong A- Hiéu chinh B+

B+ khéi ddng trudc khi nhan A+

B+ va B- cuing tac dong, CR1 ludn c6 dién

Th.s Tr&n vdn Trinh
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START cri START 1
—oﬂ_a—n o v i —vﬂ—n—c_.é-;-_e ;r
a2 b2
. .
" cri
1]
| _H_I:r1
| cri iﬁ
b2
s
tmr
.
Thém reset b2 t6i CR1
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Thiét ké so do6 hinh thang st dung phuong
phap: CASCADE

Fat il
4 [ K

A : r

it o

Qui tac va muc tiéu phuong phap.
Tranh tac ddng do6i lap nhau trong cling mot xylanh.
Su khéac nhau gitta hai trang thai ma mot xylanh thuc
hién nhiéu hon moét chu ky.
Kich thudc nhom cang 16n cang tot ( d€ toi thi€u so
relay).
Céac ky tu giong nhau phai khac nhém (tranh su doi
nguoc trong cung xylanh).
Ngoai tru truong hop dac biét, phan nhém khoéng phu
thudc vao van c6 hay khéng cé lo xo hoi vé.
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START , A+, A-, B+ ,C+, , A-,
A+

SO BO TuAN TU

1 2 3 4 5 6 7 8 9

=

START —— =

a2 — = -

al

b1
c2
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BM Phan nhém c6 chu trinh

Chu trinh ban dau

OTART , Ki 8- Bs G, 2 ,A-, B-
A+

Chu trinh sau khi phan nhom

START|, A+ A-,B+,C+,{C'} A B
A+

I ] Il v
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§ SO DO HINH THANG TONG QUAT

SO d0 mach CASCADE tOng quét cho 3 xylanh va 4 nhém qua

trinh
START crd crd' cr 5
: . 7Y
= 3 # 1 + | CR1)
~— : cr T A
cr1 [ nhoém | dicukien ——| ~——
crl —_— crd - B o
KéL (e | , £ nhém E dien kien ;..fl".v,n
2 ; + | CR2
: nhémI | ’ N
cr
1 [ | =
nhém .. dieu kién ’f\f
cr2 i crd o
| kr.t_ thic 1t (cR3! — — L
nhom IO L nhém . | dieu kien —/\ o
crd W
s ds
C+
cr L3 L n
: — nhém . dien kien of\ 1o
cr=3 KL (uin Kt thic | (g = é y
1nhom I nhom IV ¥y
S . cr S A C-
] nhém - ||« dieu Kien e
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Xay dung so d6 mach CASCADE cho quy trinh
theo trinh tU sau:

START , A+, il ,C+,C' A- B-
B+ A+ 77

“Xylanh tac dOng bang valve 5/2 khong c6 10
xo0 hOi vé.

:Céc valve duoc kich hoat bang dién.

A- C-
START | A+, C A . ]
p {BJ = *=L+ +A-» B-| Phan nhém quy trinh
| 1 Il A"
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SO d0 mach chua hoan chinh

Oi giai

rit ra tU so dO tOng quét

START i - i
cr3' crd cr2
| o5 s0_olfo odfs e (cR1)
cri et
:-| |-r.|
cri :r:
| oA} ® o - CR2
cr2 ~
n_{ |_-.
| " ® @ e CR3
cr3 b
o |o
[ 80 o o @ -_
L cré

Th.s Trén vdn Trinh

sTART [ A+ [|*| e+ || A-
B Avl |77
I ] Il IV
cr A+
—A_® @ eo/\ oo |
cr A-
+h_@® @ oo\ oo
cr B+
A @ @ oo/\ o
cr B-
~A_@® @ oo/ o
cr C
—~=_@® ® »"\/»4'
cr C-
A @ @ oo\ fos
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A- C-
Lo START | A+, , C# . A-
® Vidu 1: Loi gia B Ad |
| I ii Y
START or3* erg” er2' L6 a2 irf e
e S i < (cR1)_| ;:CE GhS
cr » — o b=
Mach hoan chinh , '
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Xay dung so d6 mach CASCADE cho quy trinh
theo trinh tU sau:

A- c-
START , A+, o, .. B

-Xylanh tac dOng bang valve 5/2 vdi 10 xo hoi
ve.

:Céc valve dudc kich hoat bang dién
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Xay dung so d6 mach CASCADE cho quy trinh
theo trinh tU sau:

START ,A+ B+ ,C+ ,C-, A-, D+, A+,D-, B- A-

‘Xylanh tac dOng bang valve 5/2 khong 10 xo
hoi vé.

:Céc valve dudc kich hoat bang dién
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Xay dung so d6 mach CASCADE cho quy trinh
theo trinh tU sau:

START ,A+ B+ ,C+ ,C-, A-, D+, A+,D-, B- A-

-Xylanh tac dOng bang valve 5/2 vdi 10 xo hoi
ve.

:Céc valve dudc kich hoat bang dién
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Xay dung sad do trang thai cho cac xylanh, céng tac hanh
trinh, cac van cho cac qua trinh co trinh tu sau:
1. START, A+, A-, B+, C+, B-, C-
2. START, A+, B+, C+,C-, A-, D+,A+, D-, B-,A- sU dung
van 5/2 vai hai solenoid.
3. START, A+, B+, B-, A-.
1. st dung van 5/2 véi hai solenoid.
2. SUr dung 1 solenoid va 1 10 so hoi vé.
4, START, A+, B+, B-, B+, B-, A-,
1. st dung van 5/2 véi hai solenoid.
2. SUr dung 1 solenoid va 1 10 so hoi vé.

Th.s Tran vdn Trinh Bai giang mén tu' déng héa qud trinh céng nghé



Pinh nghia “on-delay” timer

"ON-DELAY"
IN —» TIMER ——» OUT

‘Ngay khi ngd vao bang 0 thi ngd ra ciing bang 0

‘Khi ngd vao thay doi tUr 0 1én 1 thi ngd ra sé delay T
giay.

‘Khi ngd vao thay doi tlr 1 v€ 0 thi ngd ra v€ 0 tUc thi
va bO dém timer bi reset.
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. Binh nghia “on-delay” timer

SO do xung

s . 58ec . 4Sec . 5Sec
f +—> '

TIME | ——————————t—t—————t—t—t————t—t————t—t—t——t———t
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PLC

B0 diéu khi€n vi may tinh, s&r dung nhiéu trong céng nghiép qua trinh.
Tin hiéu diéu khién la tin hiéu nhi nhan va tuong tu, PID.

Loai bd viéc st dung cac relay va day noi.

Ch(ra nhiéu bd dém va timer.

Thié€t bi c6 do tin cay hoan ho.

La gidi phap thiét ké cho cac hé théng phuc tap.

Dé dang thuc hién va dé thay doi chuong trinh.

Tin hiéu vao ra dé giao tiép vdi cac thiét bi cé ap hoac dong 16n.
Lam viéc tin cay trong moi trudng cong nghiép.

C6 thé canh bao 10i.

C6 thé diéu khi€n va giam sat tir xa qua may tinh chu.

Khong kinh té cho cac qua trinh nhé, don gian.

Cham nhung van dat yéu cau cho céc xU ly trong cong nghiép.

Th.s Tran vdn Trinh Bai gidng mén tu déng héa qud trinh céng nghé



Cau tao chung

Th.s Tr&n vdn Trinh

chuong trinh .

he tllﬁllg_ duoc
dieu Khien

Input
CPU *—1 Modules
............... _ Output
bé nhé " Modules
PLC
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Cong tac hanh trinh

Cong tat tiém can

Coéng tat quang.

Cong tat cdm bién (muc, ap suat, nhiét do,..).
Cong tat dang nit nhat

Cong tat xoay

Tiép diém relay.
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c thiét bi ma PLC co thé giao tiép
Relay

Van dién.

Xy lanh thuy luc, khi nén va motor
ben

Canh bao: coi, chubng,..

Nhiét

Contactors,.

van Trinh Bai gidng mén tu’ ddng héa qud trinh cdng nghé
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Chudn giao tiép I/0
12, 24, 48, 120, 230 VAC
12, 24, 48, 120, 230 VDC
5VDC (cho TTL)
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So do két ndi PLC véi cac doi tuong 1/0.
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Mang tOng quat

PLC két nbi thanh mang

PLC
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So do khoi tOng quat PLC

INPUT

INPUT
DEVICES OUTPUT OUTPUT
i o MODULES DEVICES
cPU
IMPUT QUTPUT
SENSOR 1 O VALUES '|Mooute—pEver 1 X! YU Cever | MOPUE I yaLUES '( )'—0"‘”1
sencopa( )—HIGHLOW ivwr L 10GIC  Jyy PLC yo|-LOGIC (UoHE LOAD 2
VALUES 3 LEVEL LEVEL 3 VALUES
CR1
CRk
HIGH/LOW INPUT LogGic QUTFUT
SE”EDH”O VALUES |MODUE T Eyg XD Yo ever Y[ vALUES LA,
(LOGIC LEVEL)
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Gan céac bién cho PLC cho qua trinh c6 trinh tu sau:

D+ c

START ., A+ |, ,C=, A=, B+ , A+ , C+ , B- , D=,
C+ 'n'
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Y1
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N3
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Hé thoéng diéu hoa khong khi van hanh bang nat nhan

iy So d6 khoi
Start —»
o - ACS
. a Stop System g
e
@ 1=° e
RES T.S = temperature switch

ACS = air-condition system
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PLC

(Temperature Switch| _”_)(1? _ﬁj 8 XI9 @ S——
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1S,
= L  CR1

_”_CFH @
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(ACS supply must be isolated from sensors) L

CR1 So db bén trong PLC

LED
et ¢ | SURE
Sa d6 hinh thang MXODULE
Start 17
Stop X18
T.S. X19
ACS Y13
LED Y15
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PLC

Thang may cho toa nha nam tang, thang may chay tu dong khong c6 diéu
khi€n clia con nguoi, thang tu ddng ding 10s tai moi tang.

So d6 phat thdo két noi PLC
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éa qud trinh céng nghé
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MNotes : CR2 control elevator direction
¥1 - Up direction

STORE
OR

OR

OR

OR
ouT

AND
TMR1

100

(NOT USED)
ouT

STORE
OR

AND NOT
ouT

STORE
OR NOT
AND
ouT

STORE
OR NOT
AND NOT
ouT
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RERM Phuong phap HUFFMAN

Lam gidm s6 nhédm mot cach hiéu qua.
Hiéu qud cho bai toan ma bi€n ngd vao ngau nhién.
Phuong phap kha phuc tap
Phuong phap Huffman-PLC:
Thuc hién flip-lop cho moi trang théai.
Loai bo tinh phuc tap cua phuong phap Huffman.

Cho phép thuc hién rat gon bang bia Karnaugh va bia
Pseudo Karnaugh

Th.s Tran vdn Trinh Bai giang mén tu' ddng héa qud trinh cong nghé



¥ ™ Phuong phap Huffman

GOom 8 budc
Binh nghia cac trang thai.
Bi€u do6 primitive.
Lap bang primitive.
So d6 merge.
GOm nhom merge.
Bang merge.
Gan trang thai.
Lap bang cho cac ngo ra.
Lap ham kich thich dang flip-lop.
Ham ngo ra.
Mach logic.
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Phuong phap Huffman

Vi du 1: xay dung mach logic cho qua trinh co trinh tu sau:

Position 1 Position 2

| v -
START . A+, A-, A+, A- I%I B ,g'_ ;g_:

[/ 1A\
':‘.:.4.$4.

O0ROOOO®OOO

+
A START
- CONTROL
| al SYSTEM —— A+
i i i i d
START 10 00 01 00 10 00 01 00 10
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Bi€u do primitive

Th.s Trén vdn Trinh

al,a2

10 00 01 M
@2 |- |-
-@/43 I
"'@6'
5@6"
s |- |-
-@4? -
.a@%-
1--

Bang primitive

So d6 gém nhéom (merge)
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01 1
3 2
@ -
¥ |
® -

Bang gdm nhém

Sau khi gbmta con 4
dong, Ung vai 2 flip-lop.
bat y1,y2 lam hai ngd
ra.

“\.a1,a2
yly2~_ 10 00 01 11
00 1 1 - =
01 g 0 0 )
11 1 1 - -
w | |8 |2 |
A+

Bang trang thai ngo ra

(RESET)' —WJF{/,*

Tran | Current | Next |Set | Reset
State State
0--=1 0 1 1 0 SET
1--=0 1 0 0 1
0->0| O o |[o | = e
1--=1 1 1 = 0

Th.s TraA:dRifIop Transition Caﬁf{ﬁgiéng mén tu’ ddng hdéa qud trinh cong nghé



RN Vi du 1(th)

Ta can tim cac ham R1,S1,R2,S2 va A+ Ung vdi reset va set cla hai
slip-lop.va ham A+.
.Lap 4 bang Ung v4i R, S va mOt bang tim ham A+.

Chi tiét trong séach inustrial automation...

Th.s Tran vdn Trinh Bai gidng mén tu’ ddng héa qud trinh coéng nghé



Su dung Van 5/2 khong
Vidu 2: lo xo hoi vé

JONS Xy lanh — van 5/2
Luu do tuan tu: y

SO do khoi
Sinh vién tu giai?
Th.s Tran vdn Trinh



START , A+, A-, A+, A-

Ba\i " .-

Position 1 Position 2

¥
= S

START ——

10 00 O1 00 10 OO O1 OO 10

START ———»

al—
a2 =

CONTROL
SYSTEM

» A+

ik

\F

A+

4--!-\
6

A-
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(a) (f) (k)
i 0 ®?2 4 ® 2 4 2
3 . )
{1,3},{2},{4} {2},{1,3,4} {1,2,3, 4}
1
\ : 1 . ] (n
4\ 2 2 " 6 2
3
3
1:2 1 3:4 5
{1,2},{3,4} A 3
o (1,2},{3,4}
1 , o) 4
{C} {1!2!314:515}
4 a 4 2
. 3
{1,2},{3,4} {1,2},{2,4)
° (1,4},12,3)
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or

(d)

3

{1.2}.{3},{4}
{1}, 12,3}, {4}

or
or

1

(e)

3
{1.2},{3}.{4}

{1}.{2,3},{4}
{1}.{3}, 12,4}

{1
or {2
or {1
or {1

, 2,4}, {3}
» 3,4}, {1}
2}, (3,8}

a1,02,33 @

(m)

{(1,2,3,4),{5,6}
{1,2},{3,4,5, 6}
{(1,2,3,{4,5,6}
{1,2,4),{3,5,6}

Bai gidng mén tu’ ddng héa qud trinh cdng nghé
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Hé thong tron yéu cau:
Cho chat 16ng vao bon,Tron mot thai gian, Xa ra.

Fill Valve
F

!

Mixer Motor

M

o

Level Switch
— H (High)

Level Switch Oé

L (Low) F.a

Th.s Tr&n vdn Trinh

Drain Valve D

Start —

MIXING
SYSTEM

» F

—

Bai gidng mén tu’ ddng héa qud trinh cdng nghé

Timer

M
TMR



SEPMN Vi du 3 (1)

Qui trinh tu dong nhu sau:
Bat dau bang nhan nut “Start”. Lénh nay m& Valve
“FILL".
Qua trinh bom chat I1éng cho dén khi cam bién “HIGH”
tac dong.
Ldc nay valve FILL dong va motor tron bat dau, va
timer tac déng.
Tron du thdi gian, motor ngung va valve xa DRAIN ma.

Khi binh can, cdm bién mic LOW md, valve xd DRAIN
dong

Th.s Tran vdn Trinh Bai gidng mén tu' ddng héa qud trinh cong nghé



BEE™ Vi du 3 (1)

Qua trinh tém tat theo so do tuan tu sau:

i F' it
D
ST.AHT ’ F ’ (H)_..M ’ (T) - ! (Lt)___ Dr

TMR

Phan lam 4 nhém

BRI
START|,F,| m 2
vr || LM

I I I v

Th.s Tran vdn Trinh Bai giang mén tu' ddng héa qud trinh cong nghé
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™ \/i du 3(tt): phuong phap Huffman

.
&

1
| f‘- P b
e, o L
e .
d)i 3 -y B

Bang primitive So d6 gébm nhom

1

LHT

000 100 110 111 1M
2 S
- @3-
- @ 4

E
1
1
0
- - 1®@[s || o
0
0

- o lol=

4

a|lalalololal@
OOl —= -0 0

Céac truong hgp Phan nhém
c6 thé co

{1,2,3},{4,5,6}
{1,2,3,4},{5,6}
{1,2},{3,4,5,6}
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" Vi du 3(tt): phuong phap Huffman

Nhém dugcchon (1 2 .3}.{4,5, 6)

LHT
CR 000 100 110 111 101

1 QOB |-
S RN(CIRN(0]S,

Can tim cac ham R,S, F, D, M, T(tmr)?

Bang gém nhém

Th.s Tran vdn Trinh Bai giang mén tu déng héa qud trinh céng nghé



™ \/i du 3(tt): phuong phap Huffman

3

W,
.

1
A —
. i L
4|7 5 -y

Sap xép lai bang phan nhdm Ham S-R

L.H LH

erl.T 00 10 11 O™ orl,T oo 10 1

01

*'-"1'1@-' oo| 10| O- | == | ==

ol - |O|@] - 01 = | 0-| 0| -

1| - £ 4 . 11| == | = | 0| ==

MroYelok sl =] —

S=L"START
R =tmr

Th.s Trén vdn Trinh

erl,T

oo

o1| =
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.C4c chi tiét cd chiéu cao khac nhau dugc chuyén trén bang tai.

.Cac chi tiét co6 chiéu cao khong dung phai bi loai.
.Chi tiét bj loai qua mot clra loai (Z=1).

.Cac cam bién: X1 phat hién chi tiét cé chiéu cao ding. X2 dung phat hién
moi chi tiét
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O X1 ——»] HEIGHT g =
S0 do khoi DETECTOR |——» z  Cualoai
X2—* SYSTEM chi tiet

Binh nghia cac trang thai:
.Ki€m tra ving trong X1X2 = 00.
.Chi tiét vao viung ki€m tra X1X2 = 10.
.Chi tiét trong ving kiém tra X1X2 = 11.
.Chi ti€t bat dau réi viing kiém tra X1X2 = 01.
.CAc chi tiét thap trong ving ki€m tra X1X2 = 01 (loai).
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Vi du 4(tt)

Cac nhom c6 thé gém Chon
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Bai gidng moén tu ddng héa qud trinh céng nghé
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Hé thdng khéa va mé clra duoc diéu khién boi hai cong tac X1, X2.

CUa ma& hoac déng phai nhap ma theo trinh tu sau:
X1,X2=00,10,11,10,11 ... 00

Open (T=1) —T T— Close (T=0)

CUlra mé khi cé it nhat 5 ngd vao thda mén: 00 10 11 10 11 va déng ngay khi
hai ngd vao X1X2 =00.

Switch X1 "l Combination Open
o, gue ol ™ T oEk > T Door
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Th.s Tr&

Improper Sequence —-l—h-— Proper Sequence

X1,X2/T
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10 {1,2},{3,{4},{5,6,7},{8,9,10}
2
X1,X2

g . 3 00 01 11 10
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S1=X1.X2' R1 = cr2.X1.X2 + cr5.X1".X2

10 S2 =cr1.X1.X2 R2 = cr3.X1.X2" + cr5.X1'.X2

S3=cr2.X1.X2"' R3=crd. X1.X2 +X1".X2'
S4 = cr3.X2 R4 = X1'.X2'

S5=crd' X1.X2 R5=X1.X2

T=crd

X1,X2
00 01 11
eri| 0 | = | -
cr2| = |~ | 0
o Rl Rt Bl ..
crg| = |1 |1
cr5| -1 0 0|0
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1. System FAIL status is exspressed by an external signal F=1.

It must activate siren S, until operator confirmation
2. Operator confirms by pressing C buttom. This de-activates siren.
3. If FAIL signal still exists, confirmation turns on flash light L =1.
4. After confirmation, flash is turned off a soon as fail terminates.

Fail Signal F —* ALARM [——* A ALARM SIREN

SYSTEM
Confirmation ©C —* [——* L ALARM FLASH

button
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cap Error Ke Alarm | Warnin
State Position Status Stah’:us Status | Status 2 FC AL
1 Idle State NO OFF NO NO 00 00
2 Error exisis. Not yet confirmed YES OFF YES NO 10 10
3 Error exists and is being confirmed YES ON NO YES 11 01
(Error exists and operator presses key)
4 Error exists and been confirmed YES OFF NO YES 11 0
(Error exists and operator releases key)
5 Confirmed key depressed while no error NO ON NO NO 01 00
occurs
6 | Error terminated but not yet confirmed NO OFF YES NO 00 10

(Error exists and operator releases key)
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cr2

cr3
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FC

o o0 10 11 01
0
er1| 0 ((0)| - | O
1 - -
er2| 0 [0 | = [(0)
(0) 0 |(0) =117 =
cr3

S1=F.C.cr2'+ F.C =F'(C + cr2)
S2 =cri.F.C
S3=F.C

R1=cr2.F.C' + F.C = F(C + Ccr2)
R2=F.C+FC=C
R3=crl.F'.C' +cri.F.C=cri.F (%)

S=cr2
L=cr3
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