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LO1 MO DAU
Véi sy phét trién cua khoa hoc ky thuat ,su da dang cua cac linh kién dién
tir sO, cac thiét bi diéu khién tu dong — ngay nay céac cong nghé cii dang dan dan
duoc thay thé bang cac cong nghé hién dai. Cac thiét bi cong nghé tién tién véi
hé thdng diéu khién lap trinh vi diéu khién , hé théng tu dong diéu khién, vi s
ly, PLC...cac thiét bi diéu khién tir xa...dang duoc ung dung rong dai trong

cong nghiép, cac day truyén san xut.
y truy

Trong c6ng nghiép nhu cau vé dinh lwgng thanh phan cua cac hdn hop,
dung dich 1a rat nhiéu. Trong thuc té c6 rat nhiéu thiét bj va cac phuong phap
khac nhau dé dinh luong thanh phan caa céc chat, nhung dé c6 mot hé théng
diéu khién qua trinh dinh luong véi gia ca hop Iy 1a rat can thiét trong diéu kién

san xuat hién tai.

Véi nhu cau trén em dugc giao thyuc hién dé tai “Thiét ké hg théng pha
trén dung dich s dung PLC s7-200” do thay gido Th.s Pinh Thé Nam hudng

dan

Noi dung d6 &n gom:
Chuong 1: Gigi thiéu chung vé cac hé théng pha tron.
Chuong 2: PLC va céc loai cam bién mic.

Chuong 3: Thiét ké hé thng



Chuong 1
Gi6i thiéu chung vé cac hé thong pha tron dung dich
1.1.Ung dung

Cac hé thdng pha tron dung dich 1a thiét bi dung dé tron hdn hop nhiéu
loai nguyén liéu, vat liéu, dung dich, héa chat thanh mot hop chat dong nhit.
Trong d6 do dong déu cua san pham sau khi tron 1a mot trong nhiing chi tiéu co

ban dé danh gia chat luong va hiéu qua caa hé thong pha tron.

Trong day truyén san suat cac loai bot hdn hop, tron cac loai hda chat hay
trong dugc pham ciing nhu dy xung, dic biét 1a trong cac day truyén cua céac xi
nghiép ché bién thire an, nudc udng tong hop cdng nghiép thuong xir dung nhiéu
cac hé thong pha tron, may tron dung dich hdn hop dé thu dugc san pham hén
hop nhiéu thanh phan cé ty 1& nhat dinh duoc trén 1an véi nhau va phan bb déu.
Cac thanh phan nay duoc dinh lwong chinh xac ngay tir ban dau nhung néu
khong duoc dua qua cac may tron 1am viéc ¢é hiéu qua chinh xac thi chua chic

cac san pham sau khi tron chira cac thanh phan nhu yéu cau.

Qua trinh pha tron chi két thic va c6 hiéu qua khi cac mau kiém tra déu co
ty 1& cac thanh phan dua vao tron theo cdng thire dinh trude. Nhung trong thuc té
dbi véi nhiéu loai san pham con phu thudc d6 16n cua cac hat pha tron, d6 am va
cac co tinh cua cac loai nguyén liéu khi tron. Do d6 qua trinh tron chua, khong

thé dat duoc mic dong déu tuyét doi.



1.2.Mét s6 hé théng pha tron .

Cac hé théng pha tron dung dich hé 1ong duoc thuc hién trong cac binh
6ng cd chat long chay qua, trong cac bom van chuyén cling nhu cac thiét bi tron,
khudy hoat dong nhd ning luong dua vao cac co cau khuay nho dong co hay khi

nén.

Qua trinh khuay tron hé long thuong ding trong cong nghiép: cong nghiéep
hoa chat, cong nghiép thuc pham, cong nghiép luyén kim, céng nghiép vat liéu

xay dung...

1.1.1.Hé thong pha trén dau DO va dau thyc vat.

Nang luong 1a van dé séng con caa toan nhan loai. Cac nguén nang luong
hoa thach nhu dau mo, than d4, khi thién nhién... dang bi khai thac dén muc cao
nhat va ngay cang can kiét. Trong hoan canh nhu vay, mot trong cac ngudn nang
lugng mai dang phat trién mang tinh bat pha trong nhiing nim gan day 1a ning

lugng sinh hoc.

Viéc pha tron nang lugng sinh hoc vai cac dang nang Iuwgng héa thach nhu
xang, dau dé tao ra cac san pham méi c6 hiéu suat, tinh kinh té cao va than thién

hon voi méi trudng tro nén cap thiét va duoc dit ra cho céc hé thong.
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Hinh 1.1:M& hinh phdi tron dau thuc vat va dau DO
1.1.2.Hé thong pha mau.
a.Pha mau son.

Son 1a mét trong nhitng nguyén vat liéu chu yéu trong nganh xay dung,
chu yéu 1a son phu bé mat nham bao vé déi tuong sir dung dong thoi ciing l1a
hinh thirc trang tri tham my. Chinh vi vay mau sic cua son 1a yéu té quan tam

hang dau.

Cung véi su phat trién cua khoa hoc ki thuat nhitng nganh khoa hoc ky
thuat phat trién vuot bac. Nhiéu ki thuat pha phé son méi dugc ra doi duoc tng
dung trong nganh céng nghiép va xay dung dua ning suét lao dong Ién cao ha

gia thanh san pham va chat luong son tt hon.
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Hinh 1.2:So d6 binh tron son

Trén so do chi 1a 3 duong 6ng dua 3 mau son nguyén lidu ra lam co so
cho viéc tao mau son mong mudn, vai cac cong thirc pha mau khac nhau ta cé

thé str dung nhiéu thém cac loai mau dé tao ra gang mau mong mudn.

b.Pha mau trong cong nghiép nhugm

Dang vé va mau Sic tao nén mot tac dong tdm 1y noi ngudi tiéu ding vé
chét lugng, tudi tho san pham dé ho quyét dinh co... bo tién ra mua san pham hay
khong. Khach hang céng nghiép con doi hoi tat ca san pham cung loai phai c6
mau sic ding yéu cau va giong nhau trong ca loat san pham. Khi phét hién c6 su

khac biét vé mau sic trong cling mot loat san pham, ho luén cho rang dé 1a biéu

hién cua chat luong kém.



1.1.3.Hé thdng pha trén hoa chat.

Trong nén coéng nghiép hién dai nganh hoéa gitt mot vai trd quan trong va
ngay cang duoc tu dong hda cao. Cac loai may tron trong cac nganh duoc pham
la cdng nghé hda chat dugc sir dung rong dai va ngay cang dugc nang cao tinh tu

dong hoa.

Hinh 1.3:May tron hanh tinh str dung trong nganh duoc



Poéng co

Bonap 1 khudiv0 Bona

S
B

R I e
Thiing trén | —_
Vanxa3  Bom thdo 4

Hinh 1.5:M6 hinh nguyén ly may tron.
1.1.4.May phéi trén nwéc ngot co gas.

May duogc dung cho cac loai do uéng, nudc ngot co gas va cac loai nudc
giai khat khéac. Day truyén duoc thuc hién trén co sd pha tron do uéng cé gas bao
gom cac thanh phan nudc, syro va khi CO, véi chat lidu vo bang thép khong gi

chat luong cao gitip dam bao céc van dé vé vé sinh an toan thuc pham .

May str dung hé thong cam bién va PLC dé diéu khién &p luc trong binh,
chiéu cao va bé mat chat long. Khi c6 dau hiéu bat thuong 1ap tac bo phan cam

bién s& bao cho ngudi giam sat dén kip thoi sir 1y.

May tron thiét ké véi cong nghé hién dai chu ky tron déu dan chinh xac,
cau trdc chac chan, d& van hanh an toan thich hop cho tron nuéc giai khat ¢ gas

cho day truyén cac doanh nghiép Ion, vira va nho.
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Hinh 1.6:Quy trinh cong nghé san xuat nudc ngot co gas.

1.1.5.Tram trgn bé tdng.
Bé téng la mot thanh phan khdng thé thiéu trong nganh xay dung. Trudc
khi cdng nghé tu dong hoa rong réi viéc khon bé tong duoc thuc hién tha cong

nang sut lao dong khdng cao ton nhat nhiéu nhan cong dé thuc hién, nhung chét



luong, @6 két dinh, tinh dong nhét cua bé téng 1a khong ddng déu. Chinh vi thé

tram tron bé tong da giai quyét duoc cac van dé:

Tram tron bé tdng tu dong tuor khau nguyén liéu: can, tron va xa nguyén

liéu ra cho cac phuong tién chuyén tré dén cong trinh.

Viéc tron bé tong co thé lap di 1ap lai cho thanh phan lién tuc hay c6 thé

khién tron mot sé mé khi can.

C6 kha ning ty dong tron nhitng mé bé tdng hoan chinh gom céc nguyén
licu: xi mang, da, cat, nudc, phu gia theo cong thirc, mac bé tong nhu yéu cau.

C6 thé thay doi mac bé tdng theo cac meé theo yéu cau.

Yo

Hinh 1.7:Tram tron bé téng



Chuong 2
PLC va c4c loai cam bién mic
2.1. CAC PHUONG PHAP PO CHAT LONG

2.1.1. PHUONG PHAP THUY TINH

Trong phuong phéap nay chi sé do cam bién cap 1a ham lién tuc phu thuoc
vao chiéu cao cua luu chét trong binh chia. N6 khdng phu thudc vao tinh chat

dién cua luu chat nhung phu thudc vao khéi luong riéng caa luwu chét.

Cac hinh dudi day biéu dién ba cach khac nhau ciia phuong phéap do thuy

tinh :
Cdm bién
lic
— —
Cém bién vi pe
tri

| Cém bién dp

sudt vi sai

Hinh 2.1 :Cac cam bién muc chat luu theo phuong phap thily tinh

10



Céach thiz nhdt: Mot phao ndi trén mat chat luu dugc gan day qua mot
rong roc véi mot cam bién vi tri. Cam bién vj tri s& cho ra tin hiéu ty 1& voi muc

cua chat long.

Céch tha hai: Mot vat hinh tru dugc nhing trong luu chét, chiéu cao hinh
try phai bang hoic 16n hon marc chat long. Hinh tru nay dwoc treo trén mot cam
bién do luc, trong qua trinh do cam bién sé& chiu tac dong cua mot luc F ty 1é véi

chiéu cao cua muc chat long.
F=p-pSH
Trong do:
P: latrong luc
S: la tiét dién cat ngang
H: 1a chiéu cao phan ngap trong chat long caa hinh try
p: 1a khéi luong riéng cua chét long

S6 hang pSH trong biéu thirc 12 luc day Archimede tac dung Ién hinh tru.
Tin hiéu do cam bién cung cap sé& ty Ié véi chiéu cao H con lai cua chat long

trong binh.

Céch ther 3: Sir dung cam bién ap suat si sai dat ¢ day binh chira. Tai day

binh chtra 4p suét duoc biéu dién bai cong thic:
P=po+pgh
Vé&i  po: la &p suat o dinh cua binh chira.

pgh: 13 ap suit thuy lyc tai day binh.

11



p: 1a khdi luong riéng cua chét long.
g: 1a gia tc trong truong.

Cam bién muc déng vai tro 1am vat trung gian c6 dang mang mong. Mot
mat ctia mang chiu tac dong &p suat gitra p va po Nén hai mit cia mang chiu tac
dong khéac nhau 1am cho né bién dang. Su bién dang nay sé& cung cap tin hiéu co
chuyén ddi thanh tin hiéu dién c6 @6 16n ty 18 véi chiéu cao h ciia myc chit long
trong binh trong phuong phéap thuy tinh. Dic tinh cua loai cam bién nay 1a co do
chinh xac cao, do dugc cac binh c6 dung tich lon, hinh dang caa binh chua da
dang nhu céc binh thang dtng, binh nam ngang hoic binh cau... dap tng nhanh
ngay ca khi binh dang trong trang thai 1am viéc. Binh c6 thé day kin, dé hé hoac

thong nhau, dong thoi co thé 1am viéc & moi trudng c6 &p suat hoac chan khéng.

12



2.1.2. PHUONG PHAP PIEN

Pay la phuong phap phai sir dung dén cam bién dic thu. Céac loai cam
bién nay chuyén doi truc tiép muc tin hiéu thanh tin hiéu dién . Tuy thé, yéu cau

dit ra 13 dau do phai c6 cAu tao don gian va dé ché tao.
2.1.3. PHUONG PHAP CAM BIEN PQ DAN

Cam bién loai nay chi dung chat luu dan dién (6 ~50 psem™) khdng co

tinh ning an mon va khong 1an vat thé cach dién vi du nhu dau nhon.

CAu tao dau do gdm hai dién cuc hinh try, néu binh chta bang kim loai thi
binh 1a mot cuc va chi cam thém mot cuc hinh tru. BPau do duoc nudi bang ngon

xoay chiéu ~10v dé tranh hién twong phan cuc cua cac dién cuc.

Trong ché d6 lién tuc, dau do dat theo vi tri thang dtng, chiéu dai caa dau
do chiém ca dai cua mirc do. Dong dién chay giira cac dién cuc co bién do ty 18

véi chiéu dai caa dién cuc ngap trong chat luu.

Trong ché do phat hién theo ngudng, dién cuc ngin va dit theo phuong

nam ngang, vi tri caa mdi dién cuc, dong dién I c6 bién do khong doi.

-

Hinh 2.2 Cam bién do din do muc chat luu.

a) so do hai dién cuc b) so dd mot dién cuc ¢) phat hién theo mic.

13



2.1.4.CAM BIEN TU PIEN

Khi chat long 1a chat cach dién c6 thé tao tu dién bang hai dién cuc hinh
tru (hoac mét dién cuc két hop vai thanh binh kim loai caa binh chira). Chat dién

méi giira hai dién cuc 1a chat 1ong & phan ngap va khong khi & phan kho.

Viéc do muc luu chat dugc chuyén thanh do dién dung cua tu dién. Dién
dung thay d6i theo mutc chat luu trong binh chira. Diéu kién can thiét dé ap dung
phuong phap nay 1a hing sé dién mdi caa luu chat phai lon hon hang sé dién

moi cuia khong khi, binh thuong la gap doi.

Trong thiét bi do nay, ngudi ta st dung su phu thudc vao dién dung cua
phan tir nhay cam cua bd chuyén doi chat 16ng. Vé mit cau tao, phan tir nhay
cam dién dung duoc thuc hién duéi dang cac dién cuc hinh try tron dat dong truc
hay cac dién cyc phang dat song song véi nhau. Cau tao cta cac phan tar thu cam
dién dung dugc xac dinh theo tinh chat hoa ly cua chat long. Dbi voi chat long
cac chét co dién dan suat nho hon 10 simen/m céc phan ti chi thi c6 so db nhu

Sau:

14
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Hinh 2.3 : Cam bién do mirc chat long cach dién.

Phan tir cam thu hinh a gém hai dién cuc ddng truc 1 va 2 ¢6 phan nhing
chim vao chét long. Cac dién cuc tao thanh mét tu dién tron, gitra hai dién cuc
dién day chat long c6 chiéu cao h, con H-h la khéng gian chtra hon hop khi. Dé
¢d dinh vj tri cac dién cuc, nguoi ta ding chat cach dién 3. Noi chung, dién dung
ctia mot tu dién hinh try dugc xac dinh biang phuong trinh:

C=2neg H/In( D/d)
O day ¢ : 1a hiang s dién moi dién day gitra hai dién cuyc.
go :la hang s6 dién mdi cua chan khong.
D,d :1a duong kinh ngoai va trong cua dién cuc.

Déi véi tu dién hinh tru tron nhu hinh a ta ¢6 hang sé dién méi khac nhau,
dién dung cua tu la:

C=C0+C1+C2

15



Trong 6  Cy : 1a dién dung caa cach dién xuyén qua lap.
C. : 1a dién dung gitra hai dién cuc cé chira chit long.
C, : 1a dién dung cua khéng gian c6 chira hoi va khi .
Néu tinh theo cong thuc trén thi:

2mege th | 2megerh

n®  md

C:CO +

Vi rang d6i véi hoi va khi e,=1 , con C, = const nén:

2

_ T a4\ h
C=C, + o H [1 + (g, — 1) H]

Phuong trinh tinh tinh cua phan ta nhay dién dung ddi véi méi truong
cach dién, gia tri caa g, phu thudc vao nhiét do, do vay dé loai trir anh huong
nhiét d6 cua chat long nén két qua do, nguoi ta st dung mot tu b, Tu bu 1 dat
dudi phan thu cam 2 va nhdng chim hoan toan trong chét long, & mot sé trudng
hop khi hoan thanh phan chat long khong doi nguoi ta thay né bang mot tu cb
dinh.

Trong truong hop chét luu dan dién, 16p pha dong vai tro 16p dién mdi cua

tu , con dién cuc tha hai chinh 13 luu chét.

Dé do murc chat long dan dién co dién dan suét Ién hon 10™ simen/m
ngudi ta st dung phan tir thu cam c6 cach dién ngodi phan tir nhay cam la céac
dién cuc kim loai, c6 16p phu cach dién 2 va nhing chim trong chat long, con
dién cuc tha hai 1a thanh bé chaa ( néu 1a kim loai ) hoic 1a dién cuc riéng. Bién

dung toan phan caa phan tir nhay cam ( hinh 1.4c) dugc tinh bang:

16



C1C2
C1+C2

C:CO +

Trong 6  Cy : 1a dién dung cua cach dién xuyén qua nap.

C:.dién dung cua dién cuc 1 va bé mat chat long trén gisi han c6
cach dién.
C,: dién dung cua tu dién tao bai bé mat chat long trén gidi han

cach dién ca thanh bé.

Thiét bi chuyén doi phan tir thu cam dién dung thanh tin hiéu dién 1a cau
do . Cép chinh xac cua thiétbido1a: 0,5 ;1,0 2,5.

2.1.5.PHUONG PHAP DUNG BUC XA

Uu diém cua phuong phéap dung btc Xa 1a cho phép do ma khong can phai
tiép xuc truc tiép voi chat luu. Uu diém nay rat thich hop khi do chét luu c6 tinh

chét #n mon nhanh.

2.1.6.PHUONG PHAP PO HAP THU BANG TIA y

Trong phuong phap ndy, bo phan phat va thu dit & bén trong va ngoai vé
ca 2 phia cua binh chtra. Bo phan phat 13 12 ngdn bic xa tia, vi du ngdn ¢°Co c6

chu ky T =5.3 nam hodc *3”Cs c6 chu ky T =33 nam. B thu 14 budng ion héa.

Khi x4c dinh dugc mic, nguon phat va bo thu dat doi dién & mac ngudng
can phat hién. Ngon phat s& phat ra mot trim tia y manh va song song. Phu
thugc va tinh trang mac chat luu cao hon hoic thdp hon mirc ngudng, trim tia s&
bi suy giam hozc khong suy giam boi chat luu, tram tia véi mot goc ma nhat

dinh dé quét toan bo chiéu cao muac chat luu cua bo thu tinh trang nay sé dugc
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phan anh bang tin hiéu nhi phan dé luu rd mac chat luu cao hon hoic thap hon

mtc ngudng kiém tra.

Trong ché d6 do lién tuc ngudn phéat ra. Khi muac chat luu ting cuong thi
d6 cuaa lidu lwgng chiéu nhan duoc & bo thu giam di do tin hiéu hip thu tiay
trong chat lwu. Nhu vay tin hiéu ¢ dau ra sé ty 1é véi mac chat luu trong binh

chtra.
2.1.7.PHUONG PHAP PO BANG SONG SIEU AM

Trong ché do do lién tuc phai su dung bo chuyén doi dong vai tro vira la
bo phat vira 1a bo thu séng &m. Bo chuyén d6i dit trén dinh caa binh chira. S6ng
am dang xung phéat ra tir bo chuyén doi cua chat luu s& phan Xa trg lai va lai
duoc bo chuyén dbi thu nhan dé bién thanh tin hiéu dién. Khoang thoi gian At tir
thoi diém phat xung dén thoi diém thu séng phan xa sé ty 1¢ vai khoang cach tir
bé mat chat luu dén bo chuyén dbi. Nhu vay qua At c6 thé danh gia duoc muc

chat luu trong binh chira.

B6 chuyén d6i tin hiéu cd thé gdm ap dién hoic dién dong. Bo chuyén doi
dung c6 thé gdm ap dién cho séng siéu &m tan sé ~40kHz. Bo chuyén doi dién
dong cho séng siéu &m tan sé ~10kHz. S6ng &m it bi suy yéu nén thuong dung
dién dé do khoang céach 16n tir 10 — 30m, nguoc lai song &m bi suy giam manh

hon nén dé do khoang cach nho hon.
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2.2.MQOT SO CAM BIEN MUC THUONG DUNG TRONG
CONG NGHIEP.

Cam bién duogc dinh nghia nhu mot thiét bi dung dé cam nhan va bién doi
cac dai luong vat 1y va cac dai luong khéng mang tinh chét dién thanh cac dai
luong dién co thé do dugc. N6 1a thanh phan quan trong nhat trong céc thiét bi

do hay trong cac hé thong diéu khién tu dong.

Cac b cam bién dugc sir dung nhu 1 mot bo phan cam nhan va phat hién,
nhung gan day chung thé hién vai trd rat quan trong trong ky thuat céng nghiép
dic biét 1a trong linh vuc do luong, kiém tra va diéu khién ty dong. Nho su tién
bo cua khoa hoc k¥ thuat va cong nghé trong cac linh vuc vat liéu, tin hoc va
thiét bi dién tir - cac loai cam bién duogc giam thiéu vé kich thudc va cai thién
tinh nang va ngay cang md rong pham vi tng dung. Ching cé mat trong cac hé
théng phuc tap, ngudi may, kiém tra chat luong san pham, tiét kiém nang luong,
chéng 6 nhiém méi trudng. Cam bién ciing dugc wng dung rong dai trong cac
linh vuc giao thdng van tai, san xuat hang hoa, bao quan thyc pham, san xuét céc
loai may moc... Boi vay trang bi kién thic vé cam bién 1a vo ciing quan trong

dbi vai céc sinh vién chuyén nganh.

2.2.1.BQ PIEU KHIEN KIEM TRA MUC 61F CUA OMRON .
Tu dong diéu khién hé théng cap thoat nudc:
Thich hop cho kiém tra mirc caa bat ky chat long dan dién nao.

C6 bo chdng xung va chdng sét cam &ng.
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Nhiéu loai dé lya chon: Loai truyén xa, do nhay cao hoic thap ...

Pén led gitip kiém tra hoat dong dé dang.

Hinh 2.4: Bo diéu khién kiém tra mac 61F
Céu hinh co ban cua diéu khién mirc 61F

Pé sir dung diéu khién muac 61F can phai c6 bo diéu khién bo gitr dién cuc va

cac dién cuc.
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§1F | Chon theo kha nang, chirc nang va kich i dé phi

hop véi (ing dung.
C&u hinh co ban B4 giir dién cycl  Lya chontheo ddc tinh, cac vi dy (ng dung va
hinh dang.
— Cacdién cuc Lya chon theo c4c diéu kién hoat dong va hinh déng.

Hinh 2.5 : CAu hinh co ban.

Két ndi cua 61F

Dén chi thi LED
Thuén tién cho viéc bao tri va kiém tra.

Bo diéu khién 61F |
Day Cermet dwoc st dung trong
may bién thé 4 tranh ngan mach.

Mg‘:dun ro'le . )

Két hop mot transistor diéu khién mach va ro le daura. 1 161 5
madun role dugc st dung, tiy thudc vao (ing dung.

‘ ‘ Cac bd gilk dién cyc / Dién cye

C6 san nhieu vat lidu, dd nhay va cach ga khac nhau.

M: Dong co dién
P: Bom chétlong
' =1 b

Hinh 2.6 : Két ndi cua 61F.
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Ung dung cia 61F: Piéu khién thoat va cap nuéc tu dong voi bao dong

nude tang khong binh thuong .

Thoat nudc :

Thoat nudc

. - - - (ChithiU1 bat)

- - - (Chithi U2 bat)

.~ = = (Chi thi U2 tat)

Hinh 2.7:Ung dung dé thoat nudc.

Cép nudc:
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Cép nudc

Gidi ﬁ
han trén ‘

- = (Chi thi U1 bat)

- (Chi thi U2 bat)

- = (Chi thi U2 tat)

Hinh 2.8:Ung dung d¢ cap nudc.

2.2.2.CAM BIEN TIEM CAN LOAI PIEN DUNG PHAT HIEN
MUC NUOC CUA AUTONIC.

abic diém :
C6 thé phat hién sat, va kim loai, nhya, nudc, dé, gd, soi ...

Tudi tho dai va do tin cay cao. C6 mach bao vé chéng ndi nguoc, cuc ngudn bao

vé qua ap.

Dé& dang diéu chinh khoang céach phét hién cua cam bién bang volume diéu

chinh d6 nhay gan trén than cam bién.

C6 thé kiém tra hoat dong cua cam bién boi led chi thi hoat dong dugc gan
trén than.
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Hinh 2.9 :Cam bién loai dién dung

b.Phan loai:

Cam bién tiém can loai dién dung c6 2 loai chinh 13 loai day DC 3 day va
day AC day. Trong d6, mdi loai nay lai duoc chia thanh cac loai c6 duong kinh

khac nhau va khoang cach phan biét khac nhau.
Logi DC 3 day:
Loai 3 day, ngudn cap 12-24V DC.
Loai nay c0 2 ngd ra la NPN va PNP .
Co 2 loaila ¢18 va $30: duong kinh truc .

Khoang cach phat hién: 8 hoac 1.
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Hinh ding Model
CR18-8DN
CR18-8DP
CR18-8DN2 =
CR30-15DN
CR30-15DP
CR30-15DN2 =

M18

M30

Hinh 2.10: Loai DC 3 day.
Logi Ac 2 day:
Loai 2 day c6 dién ap cap 100-220VAC
Loai nay c6 2 ngo ra la ngd ra thuong dong hoac thuong mo
CoO 2 loai la ¢18 va $30: duong kinh truc

Khoang cach phat hién la 8 hoac 15m

Hinh dang Model
CR18-8A0
M18
CR18-8AC
CR30-15A0
M30
CR30-15AC

Hinh 2.11 :Loai AC 2 day
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c.So dd ngé day ra diéu khién
Loai DC-3 day

Loai ngd ra NPN chung:

Brown
oLy

NO NC
phachienvar[COVat N [
Load gbﬁ g
Tdi oat déng

M (Ndu-Pen) Tra lai _.._ -_.
Pién dp ngé ra

(Pen-Xanh) [L . . .

Blue Chi thi
Y S (LED) o 0 W B

—[ Main circuit

l_

OV Phdt hién var[ %jg'ﬁg‘ .

Tdi Hoat dong
)Bla—ck (Ndu- E)en) Trd lai -

B B
e Cenfprgérart M
N N

Main circuit

| Blue Chi thi - ON
(LED) L oFF

_(\
!
2

Loai AC 2 day:
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BF{:}'NT"I L )
*) Loadl—  Phit hlen Cé vit .
vdt Khnng _._

7 \guonc)
[ AC Tii I:Hoat déng . .—.
Trd lai

a
_\B'.J..

Chi thi - ON
L4 wepylore LI

o

d.Ung dung ciia cam bién tiém can loai dién dung trong cong nghiép.

Cam bién tiém can loai dién dung dugc wng dung nhiéu trong cong
nghiép. Ngoai kha nang phat hién vat co tur tinh ( vat 1am bang kim loai ) cam

bién loai dién dung c6 kha ning phat hién duoc nudc, gd,gidy, nhya ...
M6t s6 tng dung caa cam bién tiém can loai dién dung.

-Phét hién muc chat long bén trong binh tir bén ngoai.

-Phaét hién sita bén trong hop giay.

-Dém san pham.

-Phat hién vi tri vat.
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Phét hién mifc chat 16ng (Loai dién dung)

N6 cd thé phdt hién mifc clia chd't Idng bén trong chai tir
bén ngoai.

N2
X
A

3 X Chai
Cam bién mifc cao

Cém bién mitc thip \ =

Hinh 2.12:Phét hién chat long trong chai thuy tinh.
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2.3.TONG QUAN VE PLC

2.3.1.GIOI THIEU VE PLC BQ PIEU KHIEN LOGIC KHA TRINH
(PROGRAMMABLE LOGIC CONTROL).

Lich s Hinh thanh tir nhom k¥ su hang General Motors nam 1968 voi y

tudng ban dau 1a thiét ké mot bo diéu khién thoa mén céc yéu cau sau:
Lap trinh dé dang.
Ngdn ngit 1ap trinh d& hiéu.
D& dang stra chira thay thé.
On dinh trong méi trudng céng nghiép.
Gia ca canh tranh.

Thiét bi diéu khién logic kha trinh 13 loai thiét bi cho phép thuc hién linh
hoat céc thuat toan diéu khién sé thdng qua mot ngén ngir 1ap trinh, thay cho

viéc thé hién thuat toan d6 bang mach so.

Tuong duong v4i mach tuong tu.

1

Nhu vay véi chuong trinh 14p trong thiét bi, PLC tr¢ thanh bo diéu khién

s6 nho gon , d& thay doi thuat toan va dic biét d& trao d6i thdng tin véi moi
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trrong xung quanh (vai cac PLC khéc hoac véi may tinh). Toan bo chuong trinh
diéu khién dugc luu nhé trong bo nhd cia PLC dudi dang hinh khéi chuong

trinh va duogc thuc hién 1ap lai theo chu ky.

SIEMENS

MATC

Hinh 2.13:Thiét bi diéu khién logic kha trinh

Pé c6 thé thuc hién dugc mot chuong trinh diéu khién, tat nhién PLC phai
¢6 tinh nang nhu mdt may tinh, nghia la phai c6 mét bo vi xir ly (CPU), mot hé
diéu hanh, bo nhé dé luu chuong trinh diéu khién, dit liéu va cac cong vao/ra dé
giao tiép voi ddi twong diéu khién va trao do6i théng tin véi moi trudng xung
quanh. Bén canh d6, nham phuc vu bai toan diéu khién sé PLC con can phai c6
thém cac khdi chac niang dic biét khac nhd bo dém (Counter), bo dinh thi

(Timer)... va nhitng khéi ham chuyén dung.

30



Thiét bi dau vao

Y

Input May tinh
Chuong trinh
PLC < ‘ q
diéu khién
Output PG/PC

Y

Co cau chap hanh

Hinh 2.14: Hé thong diéu khién str dung dung PLC
2.3.2.Phan loai
PLC dugc phéan loai theo 2 cach:

Hang san xuat: Gom cac nhan hiéu nho Siemen, Omron, Misubishi,

Alenbrratly...
Version:
PLC Siemen cé cac ho: S7-200, S7-300, S7-400, Logo.

PLC Misubishi co6 cac ho: Fx, Fxo, Fxon.
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2.3.3.Céc b diéu khién va pham vi ing dung.
2.3.3.1.Céc bp diéu khién.
Ta c6 cac bo diéu khién: Vi xir ly, PLC va may tinh.
2.3.3.2.Pham vi &ng dung.
a.May tinh
Dung trong nhitng chuong trinh phtrc tap doi hoi do chinh xac cao.
Co giao dién than thién .
Tbc @6 xu ly cao .
C6 thé luu trit v6i dung luong 16n .
b.Vixuly .
Dung trong nhitng chuong trinh c6 d6 phuc tap khdng cao .
Giao dién khong than thién vai nguoi su dung.
Téc do tinh toan khong cao.
Khéng luu trir hodc Iuu trir véi dung luong rat it .
c.PLC.
Do phtc tap va tée do xir Iy khéng cao.
Giao di¢n khong than thién voi nguoi su dung .

Khéng luu trit hoic Iuu trit v6i dung luong rat it
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Moi trudng lam viéc khic nghiét.
2.3.4.Cac linh vuc &ng dung PLC.

PLC duoc sir dung kha rong réi trong cac nganh: Céng nghiép, may cong

nghiép, thiét bi y té, 6t6 (xe hoi, can cau)
2.3.5.Cac wu diém khi sir dung hé théng diéu khién véi PLC.
Khong can ddu day cho so do diéu khién logic nho kiéu dung ro le.

Co6 @6 mém déo sir dung rét cao, khi chi can thay doi chuong trinh (phan

mém) diéu khién.
Chiém vi tri khéng gian nho trong hé thong.
Nhiéu chuc niang diéu khién.
Tdc d6 cao.
Cong suat tiéu thy nho.
Khéng can quan tdm nhiéu vé van dé lip dat.

C6 kha nang md rong s6 luong dau vao/ra khi noi thém céac khoi vao/ra

churc nang.
Tao kha nang m¢ ra cac linh vuc ap dung méi.
Gia thanh khong cao.

Chinh nho nhitng wu thé d6, PLC hién nay dwoc sir dung rong réi trong
cac hé thong diéu khién tu dong, cho phép ning cao ning suat san xuat, chat

lwong va sy déng nhat san pham, ting hiéu suat, giam ning luong tiéu ton, ting
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muc an toan, tién nghi va thoai mai trong lao dong. Bong thoi cho phép nang cao

tinh thi trudng cta san pham.
2.3.6.Gig1i thiéu cac ngbn ngir 1ap trinh.

Cac loai PLC n6i chung thudng ¢ nhiéu ngdn ngi lap trinh nham phuc
vu cac ddi twong st dung khéc nhau. PLC S7-200 ¢ 5 ngbn ngir lap trinh co
ban. Do la:

Ngo6n ngir “hinh thang”, ky hi¢u la LAD (Ladder logic)

Ladder Logic (LAD)
Suitable for users from the slectrical engineenng industry, for example,

"Green Lig

"Aey 1" "Rey 2" ht"”

| | | | [\ |
I ill

Pay 1a ngdn ngit d6 hoa thich hop véi nhitng nguoi quen thiét ké mach

logic.

Ngbn ngir “liét ké 1énh”, ky hi¢u 1a STL (Statement list).

Statement List (STL)
Suitable for users from the world of computer technology, for example.

A "Key 1"
A "Key 2"
= "Greesn Licht”
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Pay 1a dang ngdn ngt lap trinh thong thuong cta may tinh. Mot chuong
trinh duoc ghép goi nhiéu cau lénh theo mot thuat todn nhat dinh, mdi Iénh

chiém mot hang va déu c6 cau trac chung 13 “tén 1énh” + “toan hang”.

Ngon ngir “hinh khéi”, ky hiéu 12 FBD (Function Block Diagram).

Function Block Diagram (FED)
Suitable for users from the world of crcuit engineenng, for example.

2 "Green Lig
"Fay 1" e RE™
"Eew 27

Pay ciing 1a ngon ngir do hoa thich hop véi nhimg ngudi quen thiét ké

mach diéu khién sd.
Ngon ngir GRAPH.

Pay 1a ngdn ngir 1ap trinh cap cao dang d6 hoa. Cau triic chuwong trinh 1
rang, chuong trinh ngan gon. Thich hop cho ngojoi trong nganh co khi vén quen

véi gian d6 Grafcet cua khi nén.
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Ngén ngir High GRAPH.

-
-
-~
-
-~
-
-
-

Hinh 2.15:Ngbén ngir lap trinh High GRAPH
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2.4.CAU TRUC PHAN CUNG PLC HQ S7.

2.4.1.Cé4c tiéu chuan va thong sé ky thuat ho S7-200.

PLC Simentic S7-200 c6 cé4c thdng sb k§ thuat sau:

Pic trung co ban cua cac khdi vi xi Iy CPU212 va CPU214 dugc gidi

thiéu trong bang:

CPU212

CPU214

B¢ trinh nhé chuong

512 words(1KB) c6 nhg

2048 words(4KB) c6 nhé

Bo nho dix liéu

512 words,100 words c6 nhé

2048 words,512 words ¢6 nh&

S6 cong logic vao 8 14
S6 cong logic ra 6 10
S6 module I/0O mé rong 2 7
Tong so6 cong logic vao 64 64
Tong so6 cong logic ra 64 64
S6 bo tao thoi gian tré 64/2:1ms,8:10ms,54:100ms | 128/4:1ms,16:10ms108:10ms
S6 bo dém 64 128
S6 bo dém toc do cao 0 3

S6 bo phat xung nhanh 0 2
S6 bo diéu chinh twong tu 0 2
S6 bit nh¢ dic biét 368 688
Ché do ngat va xir ly tin hiéu X X
Thoi gian lIuu trir b6 nho 50 gio 190 gio
Pin kéo dai thoi gian nho X X
Led chi thi trang thai 1/0 X X
Ghép noi may tinh X X
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2.4.2.Cac tinh nang cia PLC S7-200.

-Hé thdng diéu khién kiéu Module nho gon cho cac ung dung trong pham

Vi hep.
-C6 nhiéu loai CPU.
-C6 nhiéu Module mé rong.
-C6 thé mé rong dén 7 Module.
-Bus ndi tich hop trong Module & mat sau.
-C06 thé ndi mang véi cong giao tiép RS 485 hay Profibus.
-May tinh trung tdm c6 thé truy cap dén cac Module.
-Khéng quy dinh rénh cam.
-Phan mém diéu khién riéng.
-Tich hgp CPU, I/O ngudn cung cap vao mot Module.
-Micro PLC véi nhiéu chirc ning tich hop.

2.4.3.Cac module cua S7-200.
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Mocia selecior serton
STOF, TERM. RUN

| cemmm®e | [remem | | SERVHEWT |
Hinh 2.16:CPU 214.
DCHY OUTPLTS STOP_RUN VRI
0000000000000 000O0Oppc ~0) OO0
I MLl 0 02 00 04 M08 06 AT 18 L1 $l4 M Ls U TERM 0 1
SIE MENS Osf |[Owo | Cne || o ul.ul CPU-214
ORUN [ Owt | O |oger| 0oL
osror| Ow2 | One | 0o
Ow3 | O | 0es
Oms | Omd | 04
Ows | Ons | OQns
SIMATIC 0 0.6 O Q6
§7-200 0 w7 O Qu7 6EST 214-1AC00
(178 AN b B A2 A A4 0l e M Le L1 L2y 4 e F-‘:'----‘-l--l-l
ﬁ}ZLQDDDGDDOGDGDODOO s Cngtruyén thong |

Hinh 2.17:CAu tric cac dau dau ndi cua CPU 214

Tich hop CPU, I/0 ngudn cung cip vao mot Module, ¢ nhiéu loai CPU:
CPU212, CPU 214, CPU 215, CPU 216... Hinh dang CPU 214 théng dung nhat

duwoc mo ta trén .
Céac Module m¢ rong (EM) (Etrnal Modules).

Module ngb vao Digital: 24V DC, 120/230V AC.
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Module ngd ra Digital: 24V DC, ngat dién tr.
Module ngd vao Analog: ap dong, dién tra, cap nhiét.
Module ngd ra Analog: ap, dong.

Pansimounting Eandand rall mousing

Bus Connevtur

Hinh 2.18:Cacmodule duoc tich hop trong CPU 214
Module lién lac xur ly (CP) (Communiation Processor).

Module CP242-2 c6 thé dung dé ndi S7-200 1am chu Module giao tiép
AS. Két qua 13, c6 dén 248 phan tir nhi phan duoc diéu khién bang 31 Module
giao tiép AS. Gia tang dang ké s6 ngd vao va ngd ra caa S7-200.

Phu kién
Bus ndi dit liéu (Bus connector).

Cac dén bao trén CPU.

Céc den bao trén mat PLC cho phép xac dinh trang thai lam viéc hién
hanh cua PLC:
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SF (dén do): Khi sang sé& théng béo hé théng PLC bi hong.

RUN (dén xanh): Khi sang s€ thong bao PLC dang lam viéc va thuc hién

chuong trinh dugc nap vao may.

STOP (dén vang): Khi sang thong bao PLC dang ¢ ché d6 ding. Dung
chuong trinh dang thuc hién lai.

Ix.x (dén xanh): Thong bao trang thai tic thoi caa cong PLC: IX.x (X.x

=0.0 - 1.5). dén nay bao hiéu trang thai caa tin hiéu theo gia tri logic cia cong.

Qy.y (dén xanh): Thong b&o trang thai tic thoi cta cong ra PLC:
Qy.y(y.y=0.0 - 1.1) dén nay bao hiéu trang thai caa tin hiéu theo gia tri logic caa

cong.
Cong tac chon ché do lam viéc caa CPU:

Cong tiac nay co6 3 vi tri: RUN - TERM - STOP, cho phép xac lap ché do

lam viéc cua PLC.

RUN: Cho phép LPC van hanh theo chuong trinh trong bd nhé. Khi trong
PLC dang & RUN, néu c6 sy ¢ hoic gip 1énh STOP, PLC s& roi khoi ché do
RUN va chuyén sang ché ¢o STOP.

STOP: Cudng bticc CPU ding chuong trinh dang chay va chuyén sang ché
d6 STOP. O ché @6 STOP, PLC cho phép hiéu chinh lai chuong trinh hoic nap

chuong trinh mai.

TERM: Cho phép may lap trinh tu quyét dinh ché do lam viéc caa CPU
hozc & ché @ RUN hozic STOP.
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2.4.4.Gigi thiéu cau tao phan cirng cac KIT thi nghiém S7-200.
-Hé thdng bao gém céc thiét bi:
Bé diéu khién PLC- Station 1200 cha:
CPu-214: AC Power Supply, 24VDC Input, 24VDC Output.
Digital Input / Output EM 223: 4x DC24V Input, 4x Relay Output.
Analog Input/ Output EM 235: 3 Analog Input, 1 Analog Output 12 bit.
Khoi Contact LSW-16.
Khéi Relay RL-16.
Khoi den LL-16.
Khoi AM-1 Simulator.
Khoi DCV-804 Meter.
Khoi nguon 24V PS-800.
May tinh.
Céc day noi véi chot cam 2 dau.
M6 ta hoat dong cua hé théng:

-Céc 16i vao va 16i ra CPU ciing nhu cua cac khdi Analog va Digital

duoc ndi ra cac chét cam.
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-Cac khdi PLC STATION - 1200, BV - 804 va PS - 800 str dung ngudn
220VAC .

-Khdi RELAY - 16 dung cac RELAY 24VDC.
-Khéi dén LL - 16 dung cac dén 24V,
-Khéi AM - 1 diing céc bién tro 10 kQ.

-Duing cac day ndi c6 chét cim 2 dau va tuy timng bai toan cu thé dé dau
ndi céc 16i vao/ra cua CPU 214, khdi Analog Em235, khéi Digital Em222 cling
véi cac dén, contact, Relay, bién tr, va khdi chi thi DCV ta cd thé bé tri rat
nhiéu bai thuc tap dé 1am quen véi cach hoat dong ciia mot hé théng PLC, ciing

nhu cac lap trinh cho mot hé PLC.

CPU 224 AC/DC/Relay
(6ES7 214-1BD22-0XB0) 120/240 VAC Power

N(-) N(-) N(-) :l-

Li+) Li+) L)

QOOQHOOOOOOOOOOOO

[iL 00010203 e 2L 0405 06 e 3L 07 10 11]& N _ L1 Ac]

[ 00 01 020304 05 0607 2 10 11 12 13 14 15][M L= ]
2 1%01% %1% % 1% %4 1% %1% 70 % % (% 1% (% %]

F VT EE T e

Hinh 2.19:Céu hinh vao ra cua S7-200 CPU224 AC/DC/Relay
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2.5.NGON NGU LAP TRINH STEP7
2.5.1.Cai dat STEP7.
Cau hinh phan cang.

Dé cai dat STEP7 yéu cau tdi thiéu cAu hinh nhu sau:

80486 hay cao hon dé nghi Pentium

Pia cung tréng Tbi thiéu 300MB

Ram> 32MB d& nghi 64MB

Giao tiép: CP5611, MPI card hay tiép hop PC dé lap

trinh vai mach nhé
Mouse Co
Hé diéu hanh Windows 95/98/NT

C6 nhiéu phién ban cta bé phan mém géc cua STEP7 hién co tai Viét
Nam. Pang dugc sir dung nhiéu nhat 1a phién ban 4.2 va 5.0. Trong khi phién
ban 4.2 kha phu hop véi nhitng PC ¢6 c4u hinh trung binh nhung lai doi héi phai
tuyét dbi co ban quyén thi phién ban 5.0, doi hoi cau hinh PC phai manh tc do

cao, c6 thé chay ¢ ché do khéng cai ban quyén (& mac han ché).

Phan 16n cac dia goc ctia STEP7 déu c6 kha nang tu thuc hién chuong
trinh cai dat (autorun). Bai vay ta chi can bo dia vao va thuc hién theo nhitng chi
dan. Ta ciing c6 thé chu dong thuc hién cai dat biang cach goi chuwong trinh
setup.exe co trén dia. Cong viée cai dat STEP7 néi chung khdng khéc gi nhiéu so

Vi Viéc cai dat cac phan mém ung dung khac nhd Windows, Office...
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Tuy nhién, so véi cac phan mém khac thi viéc cai dat STEP7 s& c6 vai

diém khac biét can dugc giai thich rd thém.

Khai bao ma hiéu san pham: M4 hiéu san pham ludn di kém theo phan
mém STEP7 va in ngay trén dia chtra bo cai STEP7. Khi trén man hinh hién ra
ctra S6 Yeu cau cho biét ma hiéu san pham, ta dién day du vao tat ca cac muc

trong 6 cira $6 d6 thi mdi 6 thé tiép tuc cai dat phan mém.

Pang ky ban quyén: Ban quyén caa STEP7 nam trén mot dia mém riéng
(thuong ¢6 mau vang hoic do). Ta cd thé cai dat ban quyén trong qua trinh cai
dat hay sau khi cai dat phan mém xong thi chay chuong trinh ding ky
AuthorsW.exe c¢6 trén dia CD cai dat .

Khai béo thiét bi d6t EPROM: chuong trinh STEP7 c6 kha ning dét
chuong trinh tng dung 1én th¢ EPROM cho PLC. Néu may tinh cua ta cd thiét bi
d6i EPROM thi can théng bao cho STEP7 biét khi trén man hinh xuét hién cua
s6 (hinh dudi):
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Memory Lard Parameter Assignment

o SR U ar (af PR 720, PR 2D, B AT

SUtHe LEanrection |

gl Unyzp ([EERFE00 BN O R Ep el

_ Cocsl | Hep

Chon giao dién PC/PLC: Chuong trinh duoc cai dit trén PG/PC dé hd tro
viéc soan thao ciu hinh phan cimg ciing nhu chojong trinh cho PLC. Ngoai ra,

STEP7 con c6 kha ning quan sat viéc thuc hién chwong trinh cia PLC. Mudn
nhu vay ta can tao bo giao dién ghép ndi gitra PC va PLC dé truyén thong tin, dit
licu. STEP7 c6 thé dugc ghép ndi gitta PC va PLC qua nhiéu bo giao dién khac

nhau va ta c6 thé chon giao dién s& duoc st dung trong ctra 6 sau:
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Installing/Uninstalling Interfaces

FC Adapter

: —

Sau khi chon bo giao dién ta phai cai dat tham sé 1am viéc cho n6 théng
qua ctra s6 man hinh duéi day khi chon muc “Set PG/PC Interface...”.
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Properhes - PLC Adapter[Auto)

Dt tham s6 1am viéc:

Sau khi cai dit xong STEP7, trén man hinh desktop s& xuat hién biéu

tuong cua phan mém STEP7.

Pdng thoi trong menu Start cia Windows ciing ¢6 tho; muc Simatic véi tat
ca c4c tén cua nhitng thanh phan lién quan, tir cdc phan mém trg gitp dén cac

phan mém cai dit cau hinh, ché do 1am viéc caa STEP7...
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2.5.2.Trinh tw cac buwéc thiét ké chwong trinh diéu khién

Tim giai phap cho bii todn

Tao mot Project.

Option 1

Dinh ¢au hinh I Tao chuong trinh
Tao L‘hu'{ing trinh I Dinh c¢au hinh

" 4

DO chudng trinh va giam sdl

il

Hinh 2.20:Trinh ty cac budc thiét ké chwong trinh,
2.5.3.Viét chwong trinh diéu khién.
2.5.3.1.Khai b&o phan cing.

Ta phai xay dung cau hinh phan ctiing khi tao mét project. Dir liéu vé cau

hinh s& duoc truyén dén PLC sau do.
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2.5.3.2.Cau truc cira s6 lap trinh.

[ STEP 7-Micro/WIN - Praject] - [SIMATIC LAD]
Eﬂﬂle Edit View PLC Debug Teols Windows Help

DEd &h e .4 mlre @mE @ o g
oo | BB 4 KRR T 3 2o r0T

View & Proiect! RN RN EE RN RN TR RN R AR R R
@ What's New Syribol VarType | Data Type Comment
= -8 CPU 221 REL 0110 TEVE
: E Fragram Block THIF
@ Symbol Table TEMP
(] Status Chat TEWE
Data Block
W System Elock
% Fioss efrence [FROGRAM COMMENTS B
[
%) Wizaids Network 1 Networ: Titl
"E ﬁ Taols [ Wetwork. Camment _
B[] Instuctions
(] Favoiltes
Eit Lagic ;
(@) Clock
(%) Communications
B] Compare
R 9 Corvett Network 2
Caurters I
(28] FloatingPaint Math
(1] Integer Math
N *
(1] Internupt
(&) Lagcal Operafions
Mave
— Program Control
=] ShifFiotate Network 3
Shing I
Table
CTT] 8] Timers )
[} - i Libraes
j Call Subroutines
Took ‘ F .

M4 T maiN £ 5BR_D £ INT 0 f

Bang khai b4o phu thudc khéi. Dung dé khai bao bién va tham sé khoi.

Phan soan thao chira mot chuong trinh, n6 chia thanh ting Network. Cac

thong sé nhap duoc kiém tra 15i cu phap.

Noi dung cira s6 “Program Element” tuy thudc ngdn ngit lap trinh di lua

chon. C6 thé nhan dup vao phan ta 1ap trinh can thiét trong danh sach dé chén

chung vao danh sach. Ciing c6 thé chén cac phan tir can thiét bang cach nhan va

nha chuot.
Céc thanh cong cu thuong st dung.

Cac Menu cbng cu thuong dung.
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New (File Menu) Tao méi.

Open (File Menu) Mo file.

Cut (Edit menu) Cit .

Paste (Edit Mennu) Dan.

Copy (Edit Menu) Sao chép.

Download (PLC Menu) Tai xuéng.

Network (Insert) Chén network mai.

Program Elements (Insert) Mg ctra s6 cac phan tir 1ap trinh.
CLear/Reset (PLC) Xoa chuong trinh hién thoi trong PLC.
LAD, STL, FBD (View) Hién thi dang ngon ngit yéu cau.
Cac phan tu lap trinh thuong ding (ctra s6 Program Elements).

Céc lénh logic tiép diém:
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Cac loai counter.

Céc Iénh toan hoc.

S6 nguyén:
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C]ﬁilhﬂenerki

~FT ApD_DI
~FT sue_pl
~FT MuL_DI
~F] DV_DI

—FT Mop_pI

S6 thuc:

= E]l Floating-point fct.

] ADD_R

—FT sue_R
~FJ MUL_R

F] DV_R

] ABS

—FT SQRT

~F] sar

----- FT ExP
—FT SIN
..t] Cos

~FT TAN
T AsIN

£1 acos
T ATAN

Cac loai times:
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2.5.3.3.P6 chuwong trinh.

Ta phai thiét 1ap san sang su két ni dén PLC dé d6 chuong trinh.

Cong it ngudn Cong l_‘u “_"'”" Thanh Ray thi¢t bl lap
¢he do trinh v d6
&1
PEn hicn thi — H iiovte Ol Oye 4 —
| ] ‘ 10.9 =i
, — : :
' ==
< y
g =% P W : 10.2 ——1
- ’
= v e 1] Oyw 5 -
(g | 28 VoL N m \ 7
Ciu chi Cipdo CT

Hinh 2.9:So d6 d6 chuong trinh trong CPU 214,
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2.5.3.4.Giam sat hoat dong cia chwong trinh.

Dé quan sét trang thai hoat dong hién thoi cia PLC ta ding chic ning

kiém tra va quan sét.

Trong ché do kiém tra cac phan tu trong LAD/FBD dojoc hién thi ¢ céc

mau khac nhau. C6 thé dinh dang c&c mau nay trong menu Opton -> Customize.

Pé kich hoat chuc nang kiém tra va quan sat ta Click vao biéu tojong mat

kinh... trén thanh cdng cu hoac vao menu Debug -> Monitor.
Khi d6 trong chuong trinh c6 cac dic diém:

Trang thdi dwroc thyec hién c6 mau xanh 14 va lién nét.

Trang thai khéng thuc hién co dang duwong dut nét.

Chua y: O ché do kiém tra, sy thay d6i trong chuong trinh 12 khdng thé

thuc hién duoc...
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CHUONG 3:
THIET KE HE THONG PHA TRON DUNG DICH

3.1.PAT VAN PE

Qua trinh khudy tron hé long thuong dung trong céng nghiép: cong nghiép
hoa chat, cdng nghiép thuc pham, cdng nghiép luyén kim, céng nghiép vat liéu

xay dung....

Qua trinh khuay tron duoc thuc hién trong cac binh éng c6 chat long chay
qua, trong cac bom van chuyén ciing nhu trong cac thiét bi khudy tron hoat dong
nho ning luong co hoc dua vao co cau khudy tron hoat dong nho dong co hoic

khi nén...
Quaé trinh khuay tron co hoc nham muc dich:

Tao ra cac hé dong chat tir cac hé thé tich long - long, long - khi, long -

ran co tinh chat thanh phan khac nhau.
Tang cuong trao d6i nhiét.

Tang cuong qué trinh trao d6i chat bao gom qué trinh chuyén doi khéi va

qua trinh hoa hoc .

Dé ¢6 1 hé thdng hoat dong théng minh hiéu qua, tdi wu, qua thuc khong
dé. Trong do &n nay , em thiét ké hé thng pha tron dung dich sir dung PLC s7-
200.
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3.2. MO TA NGUYEN LY HOAT PONG CUA HE THONG.

Hé thdng pha tron dung dich gdm 4 may bom hoat dong theo nguyén ly
nhu sau: Khi bam nut start thi bom 1 va bom 2 cung hoat dong dong thoi. Bom 1
chay 10s, bom 2 chay 15s. Khi bom 2 nging thi bom 3 chay tu do dén khi muc
hon hop trong dung dich dat ¢én mac L1, mtc nay dugc phat hién boi cam bién
S . Khi cam bién nay ngung hoat dong thi dimg bom 3, dong thoi dong co khuay
tron hoat dong trong 10s tiép theo. Tiép d6 bom 4 s& bom toan b hdn hop dung
dich ra bé chira ngoai, day bé tron cd cam bién S’ khi cam bién S’ tac dong s&

dung bom .

Phan tich hé thong: c6 4 bom. Khi bam start thi bom 1 va 2 chay ngay,
dé dam bao trong cac binh chua ludn c6 dung dich ta sir dung phao: khi muc
dung dich xuéng thap s& dugc tu dién dy vao binh chia. Ta s dung 2 timer dé
han ché thoi gian hoat dong cua 2 bom nay 1an luot 1a 10s va 15s. Sau thoi gian
15s dé tir khi bAm nut Start thi 2 bom nay dimg, bom 3 hoat dong cho dén khi
cam bién S tac dong thi bom 3 dirng. Str dung thém 1 timer dé han ché thoi gian
hoat dong ctia dong co khudy tron dung dich 1a 10s. Qua trinh duoc dién ra dén
hét khi bom 4 bom hdn hop téi mic cia cam bién S’ tac dong ding toan bo hé

théng.
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Théng ké dau vao:

Start 10.0

Stop 10.1

Cam bién S 10.2
Cam Bién S’ 10.3
Bom 1 Q0.0
Bom 2 Q0.1
Bom 3 Q0.2
Pong co khuay Q0.3
Bom 4 Q0.4
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Chuong trinh

PROGRAM COMMENTS

Network 2

T37

100 4PT

TON

100 ms.

Network 3

P

T33

TOM

100 ms.

0.2
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Network 4

02 Q0.2
I {73
Q0.3 Q0.3
I {3
Network 5
T39 Q0.3
: (=2
004
—( =2
Network &
IIIZI.EF Q0.4
| { " b
Network T
10.1 Q0.0
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So db di day :

=
m
L~
'
L=l

1B L

L ‘ Q[I.[I‘ Q0.1 ‘ Q[I.l‘ Q[I.S‘ 21 ‘ Q[I.4‘

1M ‘ 10.0 ‘ 10.1 ‘ 10.2 ‘ 10.3 ‘ 10.4 ‘

Stop \
™~
~
™~

Start

Trong do:

B1,B,,B3,B,,K 1 c4c role lan luot cia cac bom 1 dén 4 va dong co khuéy.
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3.3.Thuc hién
Mach kiém tra mic:

Qua viéc tim hiéu nguyén Iy hoat dong, tinh ning k¥ thuat, va céc ung
dung trong thuc té cua bo diéu khién kiém tra muc 61F caa OMRON va cam
bién tiém can loai dién dung cia AUTONIC nguyén ly hoat dong ciing khong
qua khé va phac tap ma gia thanh lai khéa cao, dua trén co s& ndy em da tién
hanh nghién cau thiét ké va ché tao ra mach cam bién muc, qua thuc nghién cho
thiy da thanh cong trong viéc ché tao cam bién phat hién muc nudc trong binh,
theo ddi qua trinh chay thir, bo cam bién phat hién mac nay hoat dong on dinh,
hoan toan co thé thay thé nhitng cam bién muc duoc sir dung trong cong nghiép
ma gia thanh lai thip hon rét nhidu.

10.2

Vao PLC 103

Hinh 3.1:So d6 nguyén ly hoat dong caia cam bién mic.
Ngudn mét chiéu cho hé théng:

Pong co tron nhién liéu va cam bién mic sir dung trong md hinh can
cung cap dién 24VDC va 12VDC. Vay can mot bo ngudn co dién ap ra
24VDC va 12VDC 6n dinh dé cung cap cho dong co ciing nhu cam bién muc.
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Hinh 3.2:So d nguyén Iy khéi nguén mot chiéu.

Nap chwong trinh vao PLC .

[ STEP. 7-MicrofWIN - Project 1

Fie EAt View T windows  Help

00 8R +Be | o [RB| 2z D |>8BEPEE |66 6E |

PP1 Connection
Use the Options button to select blocks to download.

Remote Address: 2 CPU 214 RELO1.TY

\y Compiing blocks...

N
System Block

Crozs Reterence

aa737Q

W Close didlog on success
v Prompt on RUN 1o STOP

© Ciick for Help and Support ¥ Prompt on STOP to RUN

wlalr IvNman £ sprn L INT 0 /
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Pi day, dau noi thiét bi

Chay thi
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KET LUAN

Sau thoi gian 1am d6 &n véi sy huéng dan tan tinh cua thay gido Thac sy
Pinh Thé Nam. Em d3 hoan thanh dé tai duoc giao: “ Thiét ké hé théng pha
trén dung dich si dung PLC s-200”.Thong qua dé tai thiét ké hé théng pha tron
dung dich gitp em hiéu biét r5 rang hon vé nhimg gi em da duoc hoc trong suét

thoi gian qua.

Déi v6i em, ban do an thuc sy phu hop véi nhiing kién thire em da tich liy
trong nhitng nam hoc & truong .Do trinh do kién thuc cling nhu kinh nghiém
thuc té con han ché, cong véi viéc thiéu thon trong thu thap tai lieu tham khao va
thoi gian nghién cau, tim hiéu dé tai con han ché nén du da rat ¢d gang nhung
chac rang ban d6 &n con nhiéu thiéu s6t. Em mong céc thay c6 cham trudc va
nhan dugc sy chi bao tan tinh cua cac thay co dé co thé hiéu hon va tiép can gan

hon véi thuc té.

Em xin chan thanh cam on thay gido Thac sy Dinh Thé Nam d3 hudng dan
va giup d& em hoan thanh ban do an nay. D6 chinh 1a nhitng kién thic co ban
gitp em thyuc hién tét nhiém vu tét nghiép va la nén tang cho cdng viéc sau nay

cua em.

Em xin chan thanh cam on !
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