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Hién nay san pham cong nghiép dang déng mot vai tro rit quan trong
trong nén kinh té qudc dan. Dic biét 1a nhitng thanh tyu khoa hoc k§ thuat lai
dang phat trién manh mé va duoc ap dung phd bién, rong rai vao linh vuc
cong nghiép. Nhan thic duge tdm quan trong cua van dé ndy c6 anh huong
16n nhu thé nao dén van ménh phat trién cta dat nudc. Nha nudc ta da ra stc
dao tao nghién ctru khoa hoc k¥ thuat, khuyén khich dau tu nham thiic nhanh
muc tiéu cong nghiép hoa, hién dai hoa dat nudc.

La sinh vién ctia chuyén nganh dién. Sau nhitng thang ndm hoc hoi va
tu dudng tai Truong Pai hoc Dan Lap Hai Phong. Tu nhiing thay cd, tir cac
chinh sach cua Poan, Bang. Em da nhan thirc dugc con duong em da chon la
dung dan. Pic biét 1a véi nganh dién 1a rat quan trong va khong thé thiéu cho
bat ky mot linh vire ndo, qudc gia nao.

Khi dugc giao d6 an tot nghiép, xac dinh day 1a cong viéc quan trong
dé nham danh gia lai toan bo kién thirc ma minh di tiép thu, voi dé tai: “ xay
dwng md hinh diéu khién hé thong cung cip khong khi va quat thong gi6
cita 10 dot ing dung ple ”. Sau 3 thang tim hiéu va tham khao, véi ¥ thirc va
su nd lyc ciia ban than va duogc cac thay, cod, va dic biét 1a thay gido Th.s
Nguyén Pirc Minh ,Th.s Nguyén Pong Khang di huéng din, gitp d& tan

tinh. Em d4 két thuc cong viéc dugc giao.

Hai Phong, ngay....thang..nam2012



CHUONG 1.
TONG QUAN VE QUAT THONG GIO

Quat 13 mot thiét bi thudng gap trong hé thong PHKK va thong gio cua
cac cong trinh. Bai viét nay cung cip mot sd thong tin vé cac loai quat dang
dugc dung pho bién hién nay , cac tén goi thuong dung va dic tinh ki thuat
tom gon cua chiing.Ngoai ra , bai viét ciing giup giai thich cac thong sb ki
thuat thuodng gip cta quat , viéc nam rd cac thong sd nay giup khi thiét ké dé
ra cac yéu cau ki thuat hop 1y cho quat phu hop véi muc dich sir dung, khi thi
cong s& nam rd dic tinh quat dé 1ap rap va van hanh ding.
1.1.CAC LOAI QUAT THONG GIO HIEN NAY

1.1.1.Theo nguyén li
C6 2 loai:
- Céanh nang
- Litam
1.1.2.Theo chirc ning
- Li thm: Loai ndi dng gié bén hong, c6 thé din dong truc tiép hoic qua
dai, thuong c6 nhiéu bién thé.
1.1.3. mét so loai quat thuong giip
1.1.3.1. quat li tAm canh nghiéng vé
sau
+ Pic diém: Canh nghiéng vé sau hoic

cong, hi¢u suat cao, chong qua tai.

Hinh 1.1: Quat li tdm canh nghiéng

vEé sau



1.1.3.2. quat li tAm canh hwéng vé

trwée hoic li tAim canh 1ong séc

+ Pic diém: Canh dang 14 cong vé
trude, luu luong 16n, gid ré

nhung khong chdng duoc qua tai.

Hinh 1.2 : Quat li tim canh nghiéng vé trudc

1.1.3.3. Plenumfan

+ Pic diém: Dung canh nghiéng vé
sau, motor dan dong truc tiép,
dung tong ung dung phong sach
AHU phong sach dé tao

Hinh 1.3: Qlenumfan



1.1.3.4.Gén tuong
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Hinh 1.4: Quat gin tudng

1.1.3.5.G4n mai

Hinh 1.5: Quat gin mai

1.1.3.6.Quat hut bui
+dic diém: Quat c6 kha nang tao ap suat cao tir 2000Pa trd 1én, chuyén

dung cho hé théng hit loc bui ( dust collector).



Hinh 1.6: Quat hut bui
1.1.3.7. Jetfan

+ Pic diém: chuyén dung cho thong gi6 ting him va duong ham

Hinh 1.7: Quat jetfan
1.2. CAC THONG SO KY THUAT CUA QUAT

1.2.1.Théng sb lién quan dén dic tinh quat
+ Luu luong( flowrate): Mot s6 don vi thé hién thudng dung: m3/h (CMH),
m3/s (CMYS), liter/s (Ls), F3/h (CFM).



+ Cot ap:

Mot sO khai niém:

Ap suét tinh( theo AMCA 210-99 hoic ANSI/ ASHRARE 51-
1999) la phan ap suat khong khi ton tai chi do tac dong ctia luc nén.
Ap suat van toc( theo AMC 210-99 hoic ANSI/ ASHRAE 51- 1999)
13 phan 4p suat khong khi ton tai chi do tac dong cua vén tc chuyén

dong.
Ap suét tong 1a tong dai s6 cua ap suat tinh va ap suat dong tai mot

diém khoa sat.

Khi tinh toén tr¢ luc duong 6ng, ta dugc mdt gia tri ton that. Ton that nay khi

cong va4i gid tri ap sudt van toc tai mi¢ng ra cua h¢ thong ( terminal) duge mdot

gia trj A. A chinh 1 ¢t 4p tong ma quat phai tao ra trong hé thong.

+ Hiéu suat: Quat hudng truc hiéu suét tdi da khoang 80% dbi v4i quat 1i tAm

1a 90%.

+ Van tdc théi( Outet velocity): Van tde tai miéng ra cuia quat

Gia trj van toc ndy anh hudng dén ton that 4p suat hé thong va do on
cua quat.

Khong nén dua ra mot gia tri van tdc nho nhét hay 16n nhét khi thiét
ké( van toc 16n chua han 6n hon van tde nho).

Tuy nhién trong mot sb trudng hop can thiét, c6 thé yéu cau vén tdc

dau ra cta quat.

+ Toc d6 vong quay quat:

Dbi v6i quat dan dong truc tiép, sé vong quay phu thudc sd vong
quay motor, thuong 1a 720rpm, 960rpm, 1450rpm, 2850rpm.

Dbi v6i quat din dong qua dai, s6 vong quay phu thudc bo truyén
Néu dung bién tan, s vong quay thay dbi ty theo tan sb.

S6 vong quay cang 16n do on cang cao, tudi tho quat giam, ton that

dau ra 16n.



+ Do on:
D6 6n ctia may moc nodi chung va quat néi riéng duge do theo dai octan &
cac tan sd tdm 63, 125, 250, 500, 1000, 2000, 4000, 8000k. Sau d6 gia tri do

on tong do tai mot diém (overall) dugc tinh toan theo cong thc.

Pbi v6i ngudi sir dung, thong sb can quan tim la:
- Mtic cong suat Am thanh Lw: gia tri ndy dung dé so sanh do on giita cac nha
san xuat, Luu
- Mtic 4m sudt 4m Lp: gia tri nay thé hién d6 6n thyc ma tai nguoi nghe duoc.
Gia tri nay nay khong dugc ding dé so sanh cac quat voi nhau.
1.2.2.Thong s lién quan dén dong co
+ Cong suit:
Thong s6 k¥ thuat quat thudng thé hién 2 cong suét:
- Cong suét thyuc té ma quat st dung ( Absorb power)
- Cong suat cua dong co ( rating power).Cong suat nay duge chon dya trén
cac yéu tb sau:
o Mirc d6 an toan yéu cau.
o Dai cong suat clia nha san xuat dong co.
o badc tinh loai quat.
+ Thong sd dién:
- Thuong dung 2 loai: 220 — 240/1/50 hoac 380-440/3/50
- Ngoai ra quat c6 cong sudt nho sir dung dong co 1 pha theo chuin nha
san xuat va nhiing noi khong c6 dién 3 pha, noi chung nén wu tién sir dung
dong co 3 pha vi gia thanh ré hiéu suat cao.
+S6 cuc dong co
- Bong co thuong co6 cac loai sau: 2 cuc, 4 cuc, 6 cuc, 8 cuc.
- S6 cuc dong co dung cho quat cang nho, gia thanh cang ré.

Li do:



o Bdng co it cuc gid ré hon dong co nhéu cuc.
o Quat diung dong co it cuc s& ¢ sé vong quay canh quat 16n, theo
dinh luat quat thi size quat s€ nho lai => gid quat ré
+ Mat d6 bao vé IP — Ingress protection

bay 1a thong $6 thuong duoc thé hién trén céc thiét bi dién trong doé co

dong co quat. Thong sb nay cho biét kha ning bao vé chéng lai sy xam

nhap vao bén trong thiét bi cia cac chat 1ong va chat rin.

IP: 1a thong sb tiéu chuan quéc té: IEC — 60529 — Degrees of protection

provided by enclosures

Mot s6 thong s IP dién hinh cé dang: IPXY.

e X:(Tu0-6)micddbio vé chong lai xAm nhap cla vat ran

e Y:(tr0—8)mircdd bao vé chong lai xAm nhéap cia chat 1ong.
+ Chuén cach nhiét:
IEC 34 -1, BS4999, AS 1359.32.

Chuan nay dung dé phan loai dong co theo kha ning chiu nhiét. Pong co
theo tiéu chuan nay duoc phan loai kha ning chiu nhiét theo chir cai A,E,B, F,
H.

- Cac loai quat dung trong thong gi6 thong thudng s& cé tiéu chuan tir
Class A —F

- Vi cac dong co nay, dé co thé hoat dong tot thi nhiét Ao moi trudng
khong duoc cao hon 40°C Va thap hon — 20°C. Ngoai ra tuy theo Class
cach nhiét & trén ma cho phép nhi¢t do tang trong cudn day la bao
nhiéu (VD Class F 12 80°).

- O cac ung dung can quat chéng chay nhu hat khoi hanh lang, hat khoi
tﬁng ham, quat bt budc phai sir dung dong co Class H véi nhiét do cho
phé cua cudn day 1én dén 15°C.

- Ung voi tung Class, néu yéu cau nhiét do dugc dam bao, tudi tho cua

dong co theo ti€u chuan phai dat duoc it nhét 20.000h.



- Ung vdi 10° C ting qua muc cho phép, tudi tho ciia dong co s& giam Y
1.3. THONG GIO

1.3.1.Khéi niém, muc dich va phan leai cac hé théng théng gio
* Khéi niém

Trong qua trinh san xuit va sinh hoat cta con ngudi trong khong gian

diéu hoa thuong sinh ra cac chat doc hai va nhiét thira, am thira 1am cho
cac thdng sé khi hau trong dé thay ddi, mit khac nong do 6xi can thiét cho
con ngudi giam, sinh ra mét moi va anh huong lau dai vé sire khoé.

Vi vy can thiét phai thai khong khi di bi 6 nhiém (boi cac chat doc
hai va nhiét) ra bén ngoai, dong thoi thay thé vao do la khong khi da duogc
xt ly, khéng c6 céc chat doc hai, c6 nhiét do phl hop va lugng dxi dam
bao. Qué trinh nhu vay goi 1a théng gi6. Qua trinh thong gio thuc chat Ia
quéa trinh thay d6i khéng khi trong phong di 6 nhiém bang khdng khi moi
bén ngoai troi da qua xir 1y.

* Muc dich caa thong gio

Thong gié ¢6 nhiéu muc dich khac nhau,tiy thudc vao timg cong trinh va
pham vi nhat dinh.
cac muc dich chinh bao gém:

- Thai c4c chit doc hai trong phong ra bén ngodi. Cac chat doc hai
bao gom rat nhiéu va da duoc liét ké mic do anh hudéng . Trong céc khéng
gian sinh hoat chat doc hai phd bién nhat 1a CO2.

- Thai nhiét thira va am thira ra bén ngoai

- Cung cap lugng 6xi can thiét cho sinh hoat ctia con nguoi

- Trong mét s truong hop dic biét muc dich théng gio 1a dé khic

phuc céc su cb nhu

lan toa chat doc hai hodc hoa

 Phan loai:



1.3.1.1. theo hwéng chuyén dong cia gi6

Nguoi ta chia ra cac loai sau :

- Théng gi6 kiéu thdi : Thoi khéng khi sach vao phong va khéng khi
trong phong thai ra bén ngoai qua cac khe hé cia phong nho chénh

Iéch cot ap

Hinh 1.8: Thong gi6 kiéu thoi

Phuong phép thong gi6 kiéu thoi c6 wu diém 1a c6 thé cap gié dén cac vi
tri can thiét, noi tap trung nhiéu nguoi, hodc nhiéu nhiét thira, am thira, tbc do
0i6 luan chuyén thuong Ion. Tuy nhién nhugc diém cia phuong phap nay la
&p suat trong phong la duong nén gi6 tran ra moi hudng, do d6 cé thé tran vao
cac khu vuc khong mong mudn.

- Théng gio6 kiéu hat : Hat xa khong khi bi 6 nhiém ra khoi phong va
khong khi bén ngoai tran vao phong theo céc khe ho hodc cira lay gié tuoi

nho chénh Iéch cot ap.
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Hinh 1.9: Thong gi6 kiéu hit
Théng gid kiéu hit xa c6 wu diém 1a c6 thé hat truc tiép khong khi 6
nhiém tai noi phat sinh, khong cho phat tan ra trong phong, hru leong
thong gié nho vay khong yéu ciu qua 16n, nhung hiéu qua cao. Tuy nhién
phuong phép nay ciing ¢6 nhugc diém 14 gi6 tuan hoan trong phong rat
thap, hau nhu khéng cé su tuan hoan dang ké, mat khac khong khi tran vao
phong tuong ddi . do, do d6 khong kiém soéat dugc chat lugng gi6 vao phong,
khong khi tir nhitg vi tri khdng mong muén 6 thé tran .
Thong gi6 két hop : Két hop ca hit xa 1an thoi vao phong, day la phuong
phap hiéu qua nhat.
Thong gi6 két hop giita hit xa va thdi gom hé thdng quat hat va thoi.
Vi vay c6 thé chi dong hat khdng khi 6 nhiém tai nhitng vi tri phat sinh
chat doc va cip vao nhimg vi tri yéu cau gid tuoi 16n nhét.
Phuong phap nay cé tat ca cic wu diém cta hai phuong phép néu trén,
nhung loai trir c4c nhuoc diém cua hai kiéu cip gid do. Tuy nhién phuong
phap két hop co nhugc diém 1a chi phi dau tu cao hon.
1.3.1.2. Theo dong luc tao ra thong gio
- Théng gio6 ty nhién : L& hién tuong trao doi khdng khi trong nha va ngoai
troi Nho chénh Iéch cot ap. Thuong cot ap duoc tao ra do chénh Iéch nhiét
do6 gitra bén ngoai va bén trong, dong gio tao nén
- Théng gié cudng buc : Quéa trinh thong gié thuc hién bang ngoai luc tic

la str dung quat.
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1.3.1.3. Theo phwong phap té chirc
- Théng gi6 téng thé : Thong gi6 téng thé cho toan bo phong hay cong trinh
- Thong gié cuc bo : Théng gid cho mot khu vuc nho dac biét trong
phong hay cac phong cé sinh cac chat doc hai 16n.
1.3.1.4. Theo muc dich
- Théng gi6 binh thuong : Muyc dich cua thdng gié nham loai bo cac chat
doc hai, nhiét thira, am thira va cung cap 6xi cho sinh hoat ctia con nguoi.
- Théng gi6 su cb : Nhiéu cong trinh c6 trang bi hé théng thong gié nham
khac phuc cac sy cb xay ra.
+ Khi xay ra hoa hoan : Bé lira khdng thAm nhép cac cau thang va cira thoét
hiém, hé théng thdng gid hoat dong va tao ap luc duong trén nhung doan

nay dé moi ngudi thoat hiém dé dang.

1.4. CAC HINH THUC THONG GI0
1.4.1. Thong gio tw nhién
Thong gi6 ty nhién la hién tuong trao doi khdng khi trong nha va ngoai
troi do chénh léch mat @ khong khi. Thong gio tu nhién duoc thuc hién nho
gi6, nhiét thira hodc tong hop ca hai.
Thoéng gio tu nhién bao gom :
- Thong gié do tham lot
- Thong gi6 do khi ap : nhiét 4p va &p suat gio
- Thong gi6 nho hé théng kénh dan
1.4.1. 1.Thong gi6 tw nhién dwéi tac dung cia nhiét thira
Khi nhiét d6 trong phong Ién hon nhiét &6 bén ngoai troi thi gitra chung
c6 su chénh léch ap suét va do d6 c6 su trao d6i khong khi bén ngoai voi bén
trong.4c phan tir khéng khi trong phong c6 nhiét do cao, khéi luong riéng nhe
nén bbc Ién cao, tao ra viing chan khéng phia dudi phong va khong khi bén
ngoai s& tran vao thé chd. O phia trén cac phan ta khong khi bi don ép va co
ap suat 16n hon khong khi bén ngoai va thoat ra ngoai theo céc cira gi6 phia

trén. Nhu vay & mot ¢ cao nhat dinh nao d6 ap suat trong phong bang ap suat
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bén ngoai, vi tri d6 goi la vung trung hoa

1.4.1.2. Thong gi6 tw nhién duwéi tac dung &p suit gio

Nguoi ta nhan thay khi mot ludng gi6 di qua mot két cau bao che thi co
thé tao ra do
nhiét cot ap 2 phia cua két cau :

- O phia trudc ngon gi6 : Khi gip két két cdu bao che tdc do dong
khong khi giam dot ngdt nén ap suat tinh cao, co tac dung day khong khi vao
gian may.

oc lai phia sau céng trinh c6 dong khéng khi xody quan nén 4p suat giam
xuéng tao nén ving chan, co tic dung hut khong khi ra khoi gian may.

1.4.1.3. Thong gi6 tw nhién theo kénh din gio

Viéc thong gio do nhiét 4p c6 nhuoc diém Ia khi két cdu cong trinh xay
dung khdng kin thi cd rat nhiéu ctra gi6 vao va ra . Két qua chénh léch do cao
gitra C4c ctra hUt va thai nho nén luu luong khéng khi trao d6i s& giam.

Mit khac nhiéu cong.trinh phirc tap ¢6 nhiéu tang, mudn thai gio 1én
trén nho thong gio tu nhién khdng dé dang thuc hién duoc.

Vi thé nguoi ta st dung cc kénh dan gi6 dé dwa gi6 Ién cao va hut
nhirng noi cﬁn fhiét trdng é()ng trinh. | -

Cac kénh gi6 thuong duoc bd tri kin bén trong cac két cau xay dung. O
phia dinh cua kénh gi6 thuong c6 cac nén dé chan mua, nang. Dé tranh hién
tuong quan gié cac ong thong gié can nho 1én cao han so voi méi nha 0,5m.
1.4.2. thong gi6 cudng birc

Thoéng gié nho quat goi la thong gidé cudng buc. So vai théng gio tu
nhién thong gi6é cudng birc c6 pham vi hoat dong I6n hon, hiéu qua cao hon, c6
thé dé dang diéu chinh va thay ddi luu luong théng gié cho phi hop. Tuy nhién

thong gi6 cudng birc c6 chi phi dau tu va van hanh kha 16n.

13



1.4.2.1. Théng gio6 cuc bd

- Théng gi6 hat cuc bo

Muc dich: Hut thai ra ngoai nhiig chat c6 hai ngay tir ché phat sinh ra
chiing, khéng cho lan toa ra xung quanh lam 6 nhiém khong khi trong phong.

Uu diém cua thdng gié hit cuc bo so voi théng gio tong thé 1a ¢ chd do
hit ngay lap tac cac chat doc hai tai noi phat sinh nén luu lwong théng gié
nho, giam chi phi van hanh

Théng gid hat cuc bd ¢ nhiéu kiéu dang, dudi day la mot sé kiéu

% Ta hat khi

Ta hat 13 noi thuc hién cac thao tac san xuat phat sinh cac chat doc hai.
Chat doc hai phat sinh dugc hut vao bén trong ti va thai ra bén ngoai.

Céc dang tu hat thuong dugc st dung cho cac truong hop: Gia cong nong
kim loai, ma kim loai, dung cho son c&c vat pham, ding cho han, dung cho
cac thi nghiém c6 phat sinh cac chat doc hai, dung cho cac qua trinh san xuat
co sinh cac chat doc hai khac.

Ta hit ¢6 ciu tao rat da dang, tuy timg truong hop cu thé . Cau tao
chung bao gom: ban thao tac 1, 1a noi gia cdng, chét tao cac chi tiét.
Cura lay gi6 dung dé lay gi6 tir bénnngoai vao bén trong ta nham giam nong
d6 chat doc phét sinh trong ta. Ong thoat gié ra ngoai 3, duoc nbi thong véi

quat c6 luu lugng va cot ap dam bao yéu cau.

% Chup hat
Chup h(t 14 dang hat cuc bo don gian va pho bién, thuong duoc sir
dung dé hat thai gié néng, bui, khi doc co tinh chat nhe hon khong khi .
Chup hut c6 thé lgi dung lyc hat ty nhién hay cudng birc dé hit gio.
a.  Chup hiit gi6 dit trén cac ngudn toa nhiét
Pbi vai chup hit kiéu nay, luc hat tao nén do luc day Acsimet. Khdng
khi trén bé mat ngudn toa nhiét ndng nén nhe hon va bdc Ién cao di vao cac

chup hut gio6 va di ra ngoai
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Hinh 1.12: Chyp hit lam viéc bang strc hit tw nhién
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CHUONG 2.
TONG QUAN VE PLC

2.1. GIOI THIEU VE PLC (Programmable Logic Control - B) diéu
khién logic kha trinh)
Hinh thanh tr nhém cac ky su hang General Motors nam 1968 véi y
tudng ban dau 12 thiét ké mot bd diéu khién thoa mén céc yéu cau sau:
- Lap trinh d& dang, ngon ngit lap trinh dé hiéu.
- D& dang stra chira thay thé.
- On dinh trong méi trudng cong nghiép.

- (314 ca canh tranh.

SIEMENS

Hinh 2.1: Hinh anh cua CPU 224 cua S7-200
Thiét bi diéu khién logic kha trinh (PLC: Programmable Logic Control)
(hinh 2.1) 13 loai thiét bi cho phép thuc hién linh hoat cc thuét toan diékhién
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s6 thong qua mot ngdn ngit 14p trinh, thay cho viéc thé hién thuat toan do

bang mach sb.
|| | | {—

‘ Io.o ID.1 qo.0

Tuong duong mot mach sd.
[(10) ——
[0, 1 Q0.0

Nhu vy, véi chuong trinh diéu khién d& dugc nap, PLC trd thanh bo diéu

khién s6 nho gon, dé thay doi thudt toan va dic biét dé trao ddi théng tin v6i moi
truong xung quanh (voi cac PLC khac hoac vo1 may tinh). Toan by chuong trinh
diéu khién duoc luu nhé trong bd nhé PLC dudi dang cic khéi chuong trinh
(khdi OB, FC hoic FB) va thyc hién lip theo chu ky ctia vong quét.

Pé c6 thé thuc hién dugc mot chuong trinh diéu khién, tat nhién PLC phai
c6 tinh ndng nhu mdt may tinh, nghia 1a phai c6 mot bod vi xir Iy (CPU), mot
hé diéu hanh, bd nhé dé luu chuong trinh diéu khién, dir liéu va cac cong
vao/ra dé giao tiép v&i ddi twong diéu khién va trao ddi thong tin véi moi
truong xung quanh. Bén canh d6, nham phuc vu bai toan diéu khién sé6 PLC
con can phai c6 thém cac khdi chirc ning dic biét khac nhu bd dém
(Counter), bo dinh thi (Timer)... va nhitng khbi ham chuyén dung.

2.2. PHAN LOAI
PLC dugc phan loai theo 2 céch:

- Hang san xuat: Gom cac nhdn hiéu nhu Siemen, Omron, Misubishi,
Alenbrratly...

- Version:

Vi du: PLC Siemen c¢6 cac ho: S7-200, S7-300, S7-400, Logo.
PLC Misubishi ¢o6 cac ho: Fx, Fxo, Fxon
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2.3. CAC BQ PIEU KHIEN VA PHAM VI UNG DUNG
2.3.1 Cac bd diéu khién
Ta c6 cac bo diéu khién: Vi xir Iy, PLC va may tinh.
2.3.2 Pham vi trng dung
2.3.2.1. May tinh
- Dung trong nhitng chuong trinh phtrc tap doi héi d6 chinh xac cao.
- C6 giao di¢n than thién.
- Toc d6 xtr Iy cao.
- C6 thé luu trir voi dung luong 16n.
2.3.2.2. Vixir ly
- Dung trong nhitng chuong trinh c6 do phuc tap khong cao (vi chi xur 1y 8
bit).
- Giao dién khong than thién vdi1 nguot st dung.
- Tdc d6 tinh toan khong cao.
- Khong luu trir hodc luu trir véi dung luong rat it.
2.3.2.3. PLC
- Do phtc tap va toc do xir Iy khong cao.
- Giao dién khong than thién vdi1 nguot s dung.
- Khong luu trir hodc luu trir véi dung luong rat it.
- Moi truong lam viée khéic nghiét.
2.4. CAC LINH VUC UNG DUNG VA CAC UU PIEM KHI SU DUNG
BO PLC
2.4.1. Cac linh vuc ung dung
PLC dugc stt dung kha rdng rai trong cidc nganh: Cong nghiép, may
cong nghiép, thiét bi y té, 6t6 (xe hoi, can cau)
2.4.2. Cac wu diém khi sir dung hé thong diéu khién véi PLC

- Khong can dau day cho so d6 diéu khién logic nhu kiéu dung ro le.
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- C6 @6 mém déo st dung rat cao, khi chi can thay ddi chuwong trinh (phan
mém) diéu khién.

- Chiém vi tri khong gian nho trong hé théng.

- Nhiéu chirc ning diéu khién.

- Tbc d6 cao.

- Cong suit tiéu thu nho.

- Khong can quan tim nhiéu vé van d¢é lap dit.

- C6 kha ning md rong s luong dau vao/ra khi néi thém cac khéi vao/ra chirc
nang.

- Tao kha ndng mé ra cac linh vuc ap dung maoi.

- Gia thanh khéng cao.

Chinh nho nhimg wu thé d6, PLC hién nay duoc st dung rong rii trong céc
hé théng diéu khién tu dong, cho phép ning cao ning suit san xuat, chat
luong va sy dong nhat san pham, tang hiéu suat, giam nang lugng tiéu ton,
tdng muc an toan, tién nghi va thoai mai trong lao dong. Pong thdi cho phép
nang cao tinh thi trudng ctia san pham.

2.5. CAU TRUC PHAN CUNG CUA HOQ S7-200
2.5.1. CAc tiéu chuin va thong s k¥ thuat

PLC Simentic S7-200 c6 cac thong sb k¥ thuat sau:

Pic trung co ban cua cac khdi vi xir Iy CPU212 va CPU214 duogc gidi
thiéu trong bang 2.1
Bang 2.1 : Tiéu chuan va thong s ki thuat

CPU212 CPU214
Bb6 nhd chvdng trinh 512 words(1KB) cé nhd 2048 words(4KB) 6 nhd
Bo nhd dif ligu 512 words, chita 100 words ¢6 nhd 2048 words(4KB).chita 512 words cd nhd
S& céng logic vio 8 14
S8 céng logic ra 6 10
S6 module I/O md réng 2 7
Téng 56 céng logic vio 64 64
Téng s6 cong logic ra 64 64
56 bd tao thdi gian tré 64/2: lms.8:10ms,54: 100ms 128/4:1ms,16:10ms108:100ms
56 bé dém 64 128
Sé bd d€m téc dé cao 0 3
S& bd phit xung nhanh 0 2
Sé bd d. chinh tidng nf 0 2
S& bit nhd dic biét 368 638
Ché d6 ngit & x{ Iy tin hign X X
Thai gian lvtu trif b nhd 50 gig 190 gig
Pin kéo dai thdi gian nhd X X
Led chi thi trang thii VO X X
Ghép néi may tinh X X




2.5.2. Cac tinh nang cua PLC S7-200
- Hé thong diéu khién kiéu Module nho gon cho cac tmg dung trong pham
vi hep.
- C6 nhiéu loai CPU.
- C6 nhiéu Module m¢ rong.
- C6 thé mo rong dén 7 Module.
- Bus nbi tich hop trong Module ¢ mit sau.
- C6 thé ndi mang véi cong giao tiép RS 485 hay Profibus.
- May tinh trung tdm c6 thé truy cap dén cac Module.
- Khong quy dinh rénh cam.
- Phan mém diéu khién riéng.
- Tich hop CPU, 1/0 ngudn cung cap vao mot Module.
- “Micro PLC v&i nhiéu chire ning tich hop.
2.5.3. Cac module cua S7-200

Output Power
terminals Supply

£

ST Y X LYY Y

Mode selector switch
STOP, TERM. RUN

Fort for expansion
modu'es (not with
CPU 221)
Anzlog
potentiometer
Programming Input Output for sensors
interface port (PPI) Terminals DC 24V /180 mA

Hinh 2.2 : Cac module cua S7-200
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DCAY OUTPUTS ] STOP RUN VRI
ODDODOGDODOGDODODD% =) {"}(‘I)

P L@l @1 02 03 64 DMIL.08 b 4T 10 11 + Al L+ TERM
SIEMENS Osf |Cwe | O | O] O Ql.ill CPU-214
ORUN | Ol | D11 | Ol | O QL1

Osror] O w2 | Oz | O on2
Om2 | O3 | O0n2
O w4 | O 1.4 | O e
Ows | Ops | O Qs

E:;IEIATIC O 1.6 0 Qe
S7-200 O 1.7 mET HEST 214-1AC00

(I[N IM 0D Gl &2 03 a4 0 b T M 10 L1 L2 13 14 LE|M Le I-:jﬁ.l‘nﬂ L "'-I
- 1 L3 .
W 0000000000000 0O00O0 0 ; Céing truyén thing |

Hinh 2.3 : Hinh anh ngoai CPU 214
* Tich hop CPU, I/O nguén cung cép vao mdt Module, c6 nhiéu loai CPU:
CPU212, CPU 214, CPU 215, CPU 216... Hinh dang CPU 214 thong dung
nhét dugc mo ta trén hinh 2.1
* Cac Module mé rong (EM) (Etrnal Modules)
- Module ngd vao Digital: 24V DC, 120/230V AC
- Module ngd ra Digital: 24V DC, ngit dién tr
- Module ngd vao Analog: ap dong, dién trd, cap nhiét
- Module ngd ra Analog: ap, dong
* Module lién lac xur Iy (CP) (Communiation Processor)

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

* Phu kién
Bus ndi dir liéu (Bus connector)
* Cé&c den bao trén CPU.

Cac den bao trén mat PLC cho phép xac dinh trang thai lam vi¢c hién hanh
cua PLC:

SF (dén do): Khi sang s& thong bao hé thong PLC bi hong.
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RUN (den 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 do dimg. Ding
chuong trinh dang thuc hién lai.

Ix.x (dén xanh): Thong bao trang thai tirc thoi cia cong PLC: Ix.x (x.x= 0.0
- 1.5). dén ndy bao hiéu trang thai cta tin hiéu theo gia trj logic cua cong.

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

* Cong tdc chon ché d6 lam viée cia CPU:

Cong tac nay ¢ 3 vi tri: RUN - TERM - STOP, cho phép xac lap ché do
lam viéc ctra PLC.

- RUN: Cho phép LPC van hanh theo chuong trinh trong b nhg. Khi trong
PLC dang & RUN, néu ¢6 su cd hoic gap 1énh STOP, PLC sé€ ro1 khéi ché do
RUN va chuyén sang ché d6 STOP.

- STOP: Cudng birc CPU ding chuong trinh dang chay va chuyén sang ché
d6 STOP. O ché d6 STOP, PLC cho phép hiéu chinh lai chwong trinh hodc
nap chuong trinh maéi.

- TERM: Cho phép may lap trinh tu quyét dinh ché do 1am viéc ciia CPU
hogc & ché do RUN hodc STOP.

2.6. CAU TRUC PON VI CO BAN
2.6.1.Pon vi co ban cia S7-200 nhw hinh 2.4

1

7
\
03000000000000000 | DO

[OsF [I0.0 p11.0  [UQU.O QL0
ME ORUN  [10.1 [OI1.1 Q0.1 [PQI.1
Sl et (sTop [110.2 112 [1QD.2
010.3 01,3 0QO.3
104  [i14  |0Q04
SIMATIC 010.5 [OIL.5  [OQD.5
§7-200 10.6 Q0.6
107, 0007

oogoooo;éoog/oooooo |

2 3 4 5 6

Hinh 2.4. Hinh khéi mat truée cia PLC S7-200
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Trong do:
1. Chan cim cdng ra,
2. Chan ciam cong vao,
3. Céc den trang thai:
SF (dén do): Bao hiéu hé thdng bi hong
RUN (dén xanh): Chi dinh rang PLC dang & ché do 1am viéc
STOP (dén vang): Chi dinh rang PLC dang & ché do ding
4. Bén xanh & cong vao chi dinh trang thai tic thoi caa cong vao.
5. Cong truyén thong.
6. Dén xanh & cong ra chi dinh trang thai tac thoi caa cong ra.
7. Cong tac.
Cong truyén thong: S7-200 st dung cong truyén thdng ndi tiép RS 485 véi
phich cam 9 chan dé phuc vu cho viéc ghép néi véi thiét bi 14p trinh hoic véi
cac PLC khac. Téc do truyén cho may lap trinh kiéu PPI 1a 9600 boud.

Cac chan cua cong truyén théng la:

5 4 3 2 1

0000
0 O0O0
9 8 7 6

Hinh 2.5: Cong truyén thong
Pit
24v DC
Truyén va nhan dit liéu
Khong str dung
Pit
5v DC (dién tr¢ trong 100QQ)
24v DC(dong t6i da 1a 100 mA)

Truyén va nhan dir liéu

© 0o N o a Bk~ w DN E

Khong str dung
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2.6.2. Thong sé6 CPU 214
+ 14 ¢ong vao va 10 cong ra logic, c6 thé mé rong them 7 module bao
gdm ca module analog,
+ Tong sd cong vao va ra cuc dai 1a; 64 vao, 64 ra,
+ 2048 tir don (4 Kbyte) thudc mién nhd doc/ghi khdng dbi dé luu
chuong trinh (vung nhé giao dién voi EFROM),
+ 2048 tir don (4 Kbyte) thuoc mién nhd doc/ghi dé ghi dir liéu, trong
d6 c6 512 tir dau thuoc mién khong doi,
+ 128 b thoi gian (times) chia lam ba loai theo d6 phan dai khac nhau:
4 bd 1ms 16 bo 10 ms va 108 bo 100 ms.
+ 128 bd dém chia 1am hai loai: chi dém tién va vira dém tién vira dém
lui,
+ 688 bit nhé dic biét dé thong béo trang thai va dat ché do 1am viéc,
+ Cac ché do ngat va xtr Iy ngat géom: ngat truyén thong, ngat theo sudn
l&n hoic xudng, ngat thoi gian, ngit cia bd dém tdc do cao va ngat truyén
Xung,
+ Ba b dém tdc d6 cao véi nhip 2 KHZ va 7 KHZ.
+ 2 bo phat xung nhanh cho day xung kiéu 17ro hoic kiéu PWM.
+ 2 bo diéu chinh twong tu.
+ Toan b ving nhé khéng bi mat dit liéu trong khoang thoi gian 190"
khi PLC bi mat ngudn cung cap.
2.6.3. Thong s6 CPU 212
- 8 codng vao va 6 cong ra logic, c6 thé mg rong thém 2 module bao
gom ca module analog,
- Tong sb cong vao va ra cuc dai 1a: 64 vao, 64 ra,
- 512 tir don (Ikbyte) thuoc mién nhé doc/ghi khong dbi dé luu chuong
trinh (vung nhé giao dién voi EFROM),

- 512 tir don luu dit liéu, trong d6 c6 100 tir nhé doc/ghi thude mién
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khong d6i.
- 64 bo thoi gian tré (times) trong d6: 2 bd 1 ms, 8 bd 10 ms va 54 bo 100
ms
- 64 bd dém chia 1am hai loai: chi d&ém tién va vira dém tién vira dém I,
- 368 bit nhd dac biét dé thong bao trang théi va dat ché do 1am viéc,

- C4c ché do ngat va xu ly ngat gdm: ngat truyén thong, ngat theo suon 1én
hoic xuéng, ngat thoi gian, ngat cua bo dém tdc do cao va ngat truyén xung,
- Toan bo ving nhé khdng bi mat dir liéu trong khoang thoi gian 50h khi

PLC bi mat ngudn cung cap.
2.7. CAU TRUC BQ NHO

Bo nhé cua PLC S7-200 duogc chia thanh 4 vung chinh dé la:
2.7.1. Vung nhé chwong trinh

Viing nhé chuong trinh 12 mién bo nhé duoc sir dung dé leu gitr cac 1énh
chuong trinh. Viing nay thuoc kiéu khdng doi (non-volatile) doc / ghi duoc.
Trong thuc té ton tai nhiéu loai bd nhd (Memory). Cac ving nhé nay chira
chuong trinh hoat dong ctia hé théng va chwong trinh ctia nguoi sir dung.
Chuong trinh hé théng thuc chat 1a mot chuong trinh phan mém c6 nhiém vu
phdi hop cac hoat dong ciia PLC.

Chuong trinh Ladder, cac gia tri cua b dinh thoi, cac gia tri ctia bo dém
dugc luu lai ¢ trong vung bd nhd danh cho nguoi st dung. Tuy thudc vao nhu
cau cua ngudi sir dung ma ngudi ta c6 thé lua chon cac kiéu ciia bo nhé co
dung lugng khac nhau.

* BO nh¢ chi doc ( Rom)

Rom 1a bd nhé khong thé thay ddi, nod chi co thé duoc 1ap trinh mot lan. Vi
véy kha niang cta né bi han ché nén cong dung ctia nd kém hon so voi cac
kiéu b nhé khac.

* BO nhd truy nhap ngau nhién ( Ram )
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Ram 12 kiéu bd nhG hay dugc sir dung nhat dé lwu dir liéu va chuong trinh
cia ngudi st dung. Binh thuong thi dir lidu trong Ram s& bi mat néu mat
ngudn cung cip cho RAM. Tuy nhién van dé nay dd duoc khic phuc bang
cach cung cip ngudn cho né bang pin.

* B nhd chi doc c6 kha ning xoa dugc bang tia cuc tim ( EPROM )

-EPROM c¢6 kha ning luu duoc dir liéu mot cach 1au dai gidng nhu ROM .
N6 khéng yéu cau phai cung cip ngudn mot cach thuong xuyén. Tuy nhién
ndi dung ciia n6d co thé bi xoa bang cach chiéu tia cuc tim. Tuy nhién khi
mudn ghi dit liéu vao EPROM thi can phai c¢6 thiét bi nap ROM.

* Bo nhd chi doc c6 kha ning xo4a dugc bang dién ( EEPROM )

- EEPROM 1a ROM c6 thé duogc xo04 va lap trinh lai bﬁng tin hiéu dién,
tuy nhién s6 1an nap/xoa 1a c6 gidi han.
2.7.2. Vung tham s6

Vung tham sé luu gitr cac tham sé nhu: tir khod, dia chi tram... ving
nay thudc viing khong déi doc / ghi duoc.
2.7.3. Vung dir liéu

Vung dit lidu dé cat céac dir lieu cia chuong trinh géom két qua cua céc
phép tinh, cac hing sé trong chuong trinh.... ving di liéu 1a mién nhé
dong, co thé truy nhap theo tung bit, byte, tir (word) hoic tir kép.
Vung dir liéu dugce chia thanh cac vung nhéd nho vai cac cong dung khac
nhau dugc trinh bay trén bang 2.3
Bang 2.3: VVung di li¢u

Tham s

STT| Tén tham sb Didn giai | CPU?212 CPU214
1 |V La mién doc ahi | 0.0 +1023.7] 0.0 +4095.7
2 |l Dém cone vao 00+77 00+77
3 10 DPém cong ra 00~+77 0.0 7.7
4 M Vina nhé noi 0.0+157 0.0+317
5 |SM chi doc Vuna nhé dic 0.0 +29.7 0.0 <297
6 |SM doc/ahi Vina nhé dic 30.0+457 | 30.0+857
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Dia chi truy nhap dugc quy ude vai cong thic:
* Truy nhap theo bit:
Tén mién + dia chi byte . chi sé bit.
Vi du : V 150.4 1a dia chi bit s6 4 cua byte 150 thudc mién V
* Truy nhap theo byte:
Tén mién + B va dia chi byte.
Vi du: VB150 Ia dia chi byte 150 thudc mién V.
* Truy nhap theo tu (word):
Tén mién + W va dia chi byte cao cua tu.
Vi du: VW150 13 dia chi tir don gdm hai byte 150 va 151 thudc mién V,
trong d6 byte 150 c06 vai tro byte cao cua tur.

* Truy nhap theo tur kép :
Tén mién + D va dia chi byte cao cua tu.

Vi dy : VD150 la dia chi tir kép géom bon byte 150, 151, 152 va 153
thuoc mién V, trong d6 byte 150 c6 vai trd byte cao, 153 c6 vai trd 12 byte
thap cua tir kép.

Tat ca cac byte thudc ving dit liéu déu cé thé truy nhap bang con
tro. Con trd dugc dinh nghia trong mién V hoic cac thanh ghi AC1, AC2,
AC3. Mdi con tré chi dia chi gom 4 byte (tir kép). Quy uéc sir dung con trd
dé truy nhap nhu sau:

& + dia chi byte cao

Vi du: AC1 = &VB150 I thanh ghi AC1 chira dia chi byte 150 thuoc mién
V.

VD100 = &VWI150 la tir kep VD100 chwta dia chi byte cao cua
tir don VW150 thugc mién V.

AC2 : &VD150 la thanh ghi AC2 chura dia chi byte cao 150 cua tir
kép VD150 thudc mién V.
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Toén hang * (con tro): 1a Iy noi dung cua byte, tir hoic tir kép ma con tro
dang chi vao. Vi cac dia chi da xac dinh trén cé cac vi du:
Vi du: + L4y noi dung caa byte VB150 la: *ACI.
+ LAy noi dung cua tir don VW150 la: *VD100.
+ L4y noi dung cua tir kép VD150 1a: *AC2.
Phép gan dia chi va sur dung con tré nhu trén cting c6 tac dung véi nhitng
thanh ghi 16 bit ctia bo thoi gian, bo dém thudc ddi twong
2.7.4.VUng ddi twong
Viing d6i tuong dé luu giir dit liéu cho cac dbi tuong 1ap trinh nhu cac
gia tri trc thoi, gia tri dat truée cua bo dém, hay bo thoi gian. Dir lidu kiéu
d6i twong bao gom cac thanh ghi cia b thoi gian, bo dém, cac bo dém cao
tdc, bo dém tuong tu va cac thanh ghi AC
. Kiéu dir liéu d6i twong bi han ché rat nhiéu vi céc dir liu kiéu dbi
twong chi dugc ghi theo muyc dich can sir dung cua d6i tuong do.

Bang 2.4: Vung dbi tuong

Tén Dién Tham

T | tham gii CPU212| CPU 214
1 ACO Ac quy 0 (khdng c6 kha niang lam con tro)
2 AC Ac quy 1+3 1+3
3 C Bo dém 0+63 0 dén 127
4 HSC B6 dém toc do cao 0 dén 2
5 AW Bo dém cong vao tuong 0+30 0 dén 30
6 AQW Bo dem cong ratwong tw | 0+ 30 0 dén 30
7 T B6 thoi gian 0+63 0 dén 127
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2.8. CHUONG TRINH CUA S7-200
2.8.1. Céu trac chwong trinh S7-200

Cac chuong trinh diéu khién PLC S7-200 duogc viét c6 cdu tric bao
gom chuong trinh chinh (main program) sau d6 dén cac chuong trinh con va

cac chuong trinh sir ly ngat

Main Program

MEND

SBR 0 Chuong trinh con thit nhét

RET

SBR n  Chuong trinh con thi n +1

RET

INTO Chuong trinh xirl¥ ngér thi nhii

RETI

INTn Chuong trinh xr1¥ ngat thitn +1

RETI

Hinh 2.6: Cau trac chuong trinh ctia S7-200
2.8.2. Viét chwong trinh diéu khién
2.8.2.1. Khai bao phan citng
Ta phai xay dung cau hinh phan ctng khi tao mét project. Dit liéu vé cau

hinh s& duoc truyén d¢én PLC sau do.

Nt thay &8i

2.8.2.2. Cau tric cira so 1ap trinh

Hinh 2.7: Céu trac ctra s6 1ap trinh
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- Bang khai bao phu thudc khéi. Dung dé khai béo bién va tham sb khoi.
- Phan soan thao chira mot chuong trinh, né chia thanh timg Network. Cac
thong sé nhap duoc kiém tra 161 ca phap.

Noi dung ctra s6 “Program Element” tuy thudc ngén ngit 1ap trinh da lya
chon. C6 thé nhan dap vao phan tir 1ap trinh can thiét trong danh sach dé chén
ching vao danh sach. Ciing c6 thé chén cac phan tir can thiét bang cach nhin
va nha chudt.

a. Cac thanh cong cu thuong sir dung

* Cac Menu cong cu thuong dung.

- New (File Menu) Tao maéi
- Open (File Menu) Mo file
- Cut (Edit menu) Cat
- Paste (Edit Mennu) Déan
- Copy (Edit Menu) Sao chep
- Download (PLC Menu) Tai xudng
- Network (Insert) Chén network méi
- Program Elements (Insert) Mo cira s6 cac phan tir lap trinh
- CLear/Reset (PLC) Xo4 chuong trinh hién thoi trong
PLC
- LAD, STL, FBD (View) Hién thi dang ngdn ngir yéu cau.
b.Céc phan tir 1ap trinh thuwong dung (cira s6 Program Elements)
* Céc 1énh logic tiép diém: * Cac lo_gli counter.
i oo St § Courter
~F] S_CuD
--FT s_cu

T s_Co

3 =[5

3 =[CL]

<3 =[CD]
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* Cac lénh toan hoc

thue:

Sb nguyén:

IZ {ﬁ] Irteger ft.

- F MoD_DI

* Cac loai times:

ELQ‘.I

T 5. "PULSE
FT S_PEXT
~FT s_opT
--FT 5_0D0Ts
- FJ s_OFFDT

L)

©
)
)
)

* Céc 1énh chuyén doi dit lidu:

-{5P)
~[SE)
-(5D)
~[55]
~{5F]

SO

E [z Floalmpnﬂ fet.

-] SUB
T MUL_R
T ovR
T ass
-FT SaRT

~3] sar

. E LM

. :E[ ExP

. E[ SIM
FT cos
T 14N
T asiv

FT acos
~E] ATAN

* Cac lénh so sanh:

:I Lﬂ Comparator
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c. Timer: TON, TOF, TONR

Timer 1a bo tao thoi gian tré giita tin hiéu vao va tin hiéu ra nén trong
diéu khién thuong dugc go 13 khau tré. Cac cong viéc diéu khién can nhiéu
chic nang Timer khac nhau. Mot Word (16bit) trong vung dit liéu dugc gan
cho mdt trong cac Timer.

% TON: Delay On

/ SIMATIC | IEC 1131 _
e IN: BOOL.: Cho phép timer.

A

D m TmmN PT: Int: gia tri dat cho timer(VW, IW, QW ,MW,

F

8 - SW, SMW, LW, AIW, T, C, AC...)

i Txxx: sb hiéu timer

S | TON Tw,PT

T

L

Trong S7- 200 c6 256 timer, ki hi¢u tir TO — T255. Cac s6 hiéu timer
trong S7- 200 nhu sau:

TOMNR 1ms 32767 = T0, TE4
10 ms 32767 = T1-T4, TES-TES
100 ms 32767 s T5-T31, TE9-T95
TOM, TOF 1ms 32.767 s T32, T96
10 ms 32767 s T33-T36, T97-T100
100 ms 3276.7 s T37-T63, T101-T255
Metwork 4
10.0 T37
—| : i TON
+1 I_I~|F"T 100 ms
Metwork 2
T37 Q0.0
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00 _ 1] |

1 O(100ms)=1s

T

Maimum
value = 32767

current=10

TaT(currert)

T37(bt) 1]

Qoo

s TOF: Delay Off.

v/ SIMATIC  IEC 1131
L IN: BOOL.: Cho phép timer.
A T
D IN . ToF PT: Int: gia tr1 dat cho timer(VW, IW, QW MW,
F
g [S——— SW, SMW, LW, AIW, T, C, AC...)
Txxx: 0 hiéu timer.

TOF Txxx, PT Metswork 1

E 0.0 T33
— 8 o

+1004PT  10ms

MNetwork 2

_I T33 QU.U)

wd L

;100[1E|ms) a0

current=100 ﬂﬂn : !
mo_ i M
(curret) P —
TR0 ] _| I e
a0p
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% TONR:

IN: BOOL.: Cho phép timer.

v SIMATIC  IEC1131 |  PT: Int: gia tri dit cho timer(VW, IW, QW,MW,
L SW, SMW, LW, AIW, T, C, AC...)
A Txox )
0 <IN TONR Txxx: sO hi€u timer.
F
B
D qPT_???ms Network 1
0.0 ™
—| : N TONR
S TONR T, PT
T +1004PT___ 10ms
L
Metwork 2
T Q0.0
—H )
Metwork 3
0.1 T
— (&)
1
e — - —
60(10ms) 54'3(10"‘-3) 100(10ms) =1s
N e - >
(Currert) ;

aj ---'--'--'E--r---------1--~ :

[(Currert)
T
(Currert)
T4 (bit), Q0D | - I
0.4 (Rese) 1
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s COUNTER

- Trong cong nghiép, bd dém rat can cho cac qua trinh dém khéac nhau nhu:
dém s6 chai, dém xe hoi, dém sd chi tiét,...

- Mot word 16 bit (counter word) duoc Itru trit trong vung bo nhé dit liéu hé
théng ciia PLC dung cho mdi counter. S6 dém duoc chira trong ving nhé di
liéu hé théng dudi dang nhi phan va co gia tri trong khoang 0 dén 999.

- Céc phat biéu dung dé 1ap trinh cho bd dém co cac chiic ning sau:

- Pém 1én (CU = Counting Up): Ting countér 1én 1. Chirc ning ndy chi
dugc thuc hién néu c6 mot tin hiéu duong (tir “0” chuyén sang “1”) xay ra &
ngd vao CU. Mot khi s6 dém dat dén gi6i han trén 13 999 thi né khong duoc
tang ntra.

- Pém xubng (CD = Counting Down): Giam counter di 1. Chirc ning nay
chi duoc thuc hién néu c6 sy thay doi tin hiéu dwong (tir “0” sang “1”) & ngd
vai CD. Mot khi s6 dém dat dén giéi han duéi 0 thi né khég con giam duoc
nua.

- Bat counter (S = Setting the counter): Counter dugc dat vdoi gia tri duogc 1ap
trinh & ngd vao PV khi c6 canh 1én (c6 sy thay do6i tir mirc “0” 1én muc “17) &
ngd vao S nay. Chi c6 sy thay doi méi tir “0” xang “1” & ngd vao S ndy moi
dat gia tri cho counter mdt lan nira.

- Pit s6 dém cho Counter (PV = Presetting Value): S6 dém PV 1a mot word
16 bit & dang BCD. Céac toan hang sau c6 thé duoc sir dung ¢ PV la:

Word IW, QW, MW,...

Hing s6: C 0,...,999

- Xoa Counter (R = Resetting the counter): Counter dugc dit vé 0 (bi reset)
néu & ngd vao R co su thay ddi tin hiéu tir mére “0” 1én murc “1”. Néu tin hiéu
& ngd vao R 13 “0” thi khong c6 gi anh huong dén bo dém.

- Quét s cua sé dém: (CV, CV-BCD): S6 dém hién hanh c6 thé duogc nap
vao thanh ghi tich lu§y ACCU nhu mét sé nhi phan (CV = Counter Value) hay

35



s6 thap phan (CV-BCD). Tir d6 c6 thé chuyén cac sé dém dén cac ving toan
hang khac.

- Quét nhi phan trang thai tin hi¢u cia Counter (Q): ngd ra Q cua counter c6
thé duogc quét dé lé'ly tin hiéu cta néd. Néu Q = “0” thi counter ¢ zero, néu Q=
“1” thi s6 dém & counter 16n hon zero.

Biéu do6 chirc nang.

CU

c0 LN

P R,
T B <
b e R Mo M P

Up counter.
v SIMATIC IEC 1131
el - Cxxx: s0 hiéu counter (0 — 255)
-l i CU: kich dém lén
~cu cTU
: —~R Bool
2 gL R: reset
Bool
S | CTU Cxxx,PY o
l'[ | PV: gia tri dat cho counter
' INT

PV: VW, IW, QW, MW, SMW,......
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M0 ta:

Mai 14n c6 mdt suon canh 1én & chan CU, gia tri bo dém (1 word) duoc
tang lén 1. Khi gid tri hi¢n tai 16n hon hoac béng gia tr1 dat PV (Preset value),
ngo ra s€ duoc bat Ién ON. Khi chan Reset dugc kich (swon 1én) gia tri hién
tai bd dém va ngo ra duogc tra vé 0. BO dém ngung dém khi gia tri bo dém dat

gia trj t6i da 13 32767.

0.0 cae
—| cu_ cTU
a2z
R
+adpv
Netwvork 2
Cas Q0.0

Gian do xung:

10.0 (up) ML L T 11

0.2 (reset) 5 : 5 I_I

48 fcurrert)

43 (bit) | |_

@0
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5 Down counter.

SIMATIC IEC 1131 A1 -n
/ Y Cxxx: s0 hiéu counter (0 — 255)
| L . .
A Cxoex CD: kich dém xudng
g ~co  cTo
E N Bool
B
D o Ll LD: load
Bool
S |CTD Cxxx, PV cro e 4o
I PV: gia tri dat cho counter
: INT

PV: VW, IW, QW, MW, SMW, ......
Mo ta:

Khi chan LD dugc kich (suwon 1€n) gia tri PV dugc nap cho bd dém. Mdi
khi c6 mot suon canh 1€n & chan CD, gia tr1 bo dém (1 word) dugc giam
xuéng 1. Khi gia tri hién tai cua bo dém béng 0, ngod ra s€ dugc bat Ién ON va
Network 1

bo dém s€ ngung dém.

c1

—| " —————cc cwo
—llol1 ———w

+a4PV

Metwork 2

_I c1 |_( DD.U)

Gian do xung:

mn::-:mﬁ_[_m 1 I

10.1 Load —|_| ; |_|——
3 b -
2 L2
1 1
{(current) J_I_l_\ 0
C1 (bit) — i 5
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o Up-Down Counter.

+ SIMATIC IEC 1131
' I.ﬂ-i Coont

D —~{cu cTuD

F —cD

B -1

D = Ff

S |CTUD Cxxx, PV

T

L

Mo ta:

Cxxx: sb hiéu counter (0 — 255)
CU: kich dém lén

Bool

CD: kich dém xudng

Bool

R: reset

Bool

PV: gié tri dat cho counter

INT

PV: VW, IW, QW, MW, SMW, LW,
AIW, AC, T, C, Constant

MBJi 1an c6 mot sudn canh 18n & chan CU, gia tri bd dém (1 word) duoc

tang 1én 1. Mo1 1an c6 mot suon canh 1én ¢ chan CD, gié tri bd dém duogc

giam xudng 1. Khi gia tri hién tai 16n hon hodc bang gia tri dit PV(Preset

value), ngo ra s€ dugc bat Ién ON. Khi chan R dugc kich (suon 1€n) gia tri bd

dém va ngd Out dugc tra vé 0. Gia tri cao nhat ciia bd dém 1a 32767 va thap

nhat 13 — 32767. Khi gia trj bd dém dat ngudng
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CHUONG 3.
XAY DUNG MO HINH

3.1. XAY DUNG HE THONG CUNG CAP KHONG KHI VA
QUAT THONG GI0
Hién nay do yéu cau kich thudc gon nhe, do tin cay cao nén tu dong hoa 1a
xu huéng chung trong ché tao va van hanh may. Trong hé théng tu dong hoa
nham dat duoc nhiing yéu cau sau:

- Giam bét hozc giam han sy phuc vu cta con ngudi trong hé thong.

- Nang cao tinh kinh té, tinh an toan, do tin cay va tudi tho cua hé théng.

Viéc tu dong hod hé théng duoc chia thanh cac nhém tuy thudc vao nhiém

vu Va chirc nang cua tung thiét bi nhu sau:

- Ty dong kiém tra, bao hiéu khi hé théng gap su ¢

- Ty dong diéu chinh, duy tri mac lanh can thiét

- Tu déng bao vé hé thdng

- Ty dong diéu khién cac chirc nang lién quan

Dua trén cac yéu cau trén, ta xay dung mot hé théng quat 16 gdm:

- 4 quat véi 4 dong co khong dong bo ba pha gidng nhau véi yéu cau duy
tri nhiét do 10 can thiét khi nhu cau sir dung c6 su thay doi lién tuc hosc
khong lién tuc. Dé han ché dong khai dong, mach khai dong thiét ké
theo kiéu sao — tam giac. Céac théng sé co ban cia dong co dugc trinh

bay trong bang sau:

Thong sb Chi s6 bon vi
Dién ap 220/380 |V

Tan s6 50 Hz

Toc do 1440 Vong/phut
Cong suat dong co 20 KW
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Trong chudi an toan co: cac cau chi bao vé ngan mach dong co ; role

nhiét bao vé qua tai; v.v...

Cac dén bao gém: Mot dén bao hé théng dang hoat dong, cac dén bao

quat dang hoat dong, dén bao cac quat bi su cb va mot dén bao su cb chung.

Ngoai ra hé thong con c6 tin hiéu bao dong bang coi mdi khi gap su cé.

3.1.1. Gigi thiéu cac phan ti chinh trong so' do

AT: aptomat chinh cap ngudn cho hé théng.

M1 + M4: cac dong co quat 1 + quat 3.

CC1 + CC4: cac cau chi bao vé ngan mach cac dong co cta quat 1 =
quat 4.

Kd1l + Kd4: contactor dién ludi cua quat 1 + quat 4.

KY1, KY2, KY3,KY4: contactor chay ché do sao cua quat 1 + quat 4.
KA1, KA2, KA3,KA4,: contactor chay ché d6 tam giac cua quat 1+
quat 4.

RT1 + RT4: role nhi¢t bdo vé qua tai cho dong co quat 1+ quat 4.

3.1.2. Nguyén Iy hoat ddng ciia hé thong

So d6 nguyén 1y mach dong luc cua hé théng dugc biéu dién trén hinh 3-1.

Ngudn dién cung cip cho hé théng quat duoc dua qua aptomat chinh AT. Tir

aptomat AT, cap nguon dugc dua dén cadc dong co cua cac quat, va cac co cau

phu khac. Pong aptomat chinh AT, 4n nut Start thi cuén hut cta contactor

Kd1 c6 dién Kd1=1 va cudn hut cta contactor KY1 c6 dién KY1 =1 thi dong

co quat 1 s& chay & ché do sao. Sau khoang thoi gian dat trude (khoang 5s) thi

role thoi gian s& ngat contactor KY1 = 0 va cép dién cho cudn hut cua

contactor KA1 = 1 dé dong co quat 1 s& hoat dong & ché do tam giac trong

qua trinh lam viéc binh thuong.

Thuat toan hoat dong ctia cac quat dugc trinh bay nhu sau:
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Khi nhiét do6 10 la t, thi hé théng yéu cu 4 quat hoat dong 1a quat 1,2,3,4.

Néu quat 1 gap su c¢d thi hé théng s€ bao déng.néu 2 quat gap su cb thi hé
thong s& dimg ngay.
Khi nhiét d6 cta 10 nam trong ntra doan [Ty + T,) thi hé théng s& yéu cau phai
c6 2 quat cung hoat dong, mac dinh 1a quat 1 va 2. Néu 1 trong 2 quat ma gap
su ¢b thi hé théng s€ bao dong va yéu cau dua quat 3 va 4 sé€ dugc dua vao
hoat d6ng. Con néu quat 3 va quat 4 cling gap su ¢ thi hé thong s& dimg dong
thoi co tin hiéu bao dong bang dén va coi.

Khi nhiét d6 cta 10 dat t, thi hé thong yéu cau 1 quat hoat dong. Néu 1
trong 4 quat ma gap su cd thi hé théng s€ bao dong va néu 4 quat gap su cd

thi hé thong s& bao dong bang dén va dong thoi dimng hé thong.

3.1.3. Cac bio vé trong hé thong
- Bao vé ngén mach cho cac dong co quat duogc thuc hién béng cac cau
chi CC1 + CCA4.
- Bao vé qua tai cho cac dong co quat duoc thuc hién béng cac role nhiét
RT1 + RTA4.
- Bao v¢ “khong” 1a bao vé mét dién trong lac h¢ théng dang hoat dong,
khong cho phép hé thong hoat dong trd lai khi chua thuc hién thit tu cAp ngudn.
> Ngoai ra hé thong con co cac bao vé rat quan trong nhu sau:
- Bao vé hé théng khi nhiét do tang 1én qua cao hodc giam xudng qua thap

so v&i1 muc cho phép
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3.1.4. So' @0 dién hé thong quat

i e ol o I
Kdi - - - Kd2 -+ Kd3 - K4 ---
oo Y it O T4
W)k (M) s L ek
| i 3 M4
RST mif K20 KV KY“@

Hinh 3.1: So d6 mach dong luc ciia quat thong gid

3.2. THIET KE MO HINH CUNG CAP KHONG KHi VA QUAT
THONG GIO CUA LO POT UNG DUNG PLC S7-200
3.2.1. Thiét ké bd ngudn

Do trong mach dién c6 céac thiét bi dién su dung nguén dién mot chiéu
DC 24V nhung & ngoai zic cdm cia cc thiét bi ndy lai cim truc tiép vao
ngudn dién AC 220V 50Hz , nhu vay cac thiét bi dién tir can c6 mot bd phan
dé chuyén d6i tir ngudn xoay chiéu ra dién ap mot chiéu dé phu hop voi cac

linh kién dién tir dwoc sur dung trong bai:

43



Fguiin DL
phiing

. Mach " Mach
AT Bien ap | chinh | loc

gt

Hinh 3.2: So d6 khéi bo ngudn

% Bién ap ngudn : Ha thé tir 220V xudng cac dién ap thap hon nhu 6V,
9V, 12V,15V,18V, 24V v v ...Trong bai ta str dung bién ap KDK 3A (hinh
3.3)

Hinh 3.3: Bién 4p KDK 3A

Bién ap nay c6 cudn so cip va thir cip. Phia cudn so cip la dé cép dién
220VAC ( dién ludi, tirc dién 14y ra tir cac 6 cdm dién cua gia dinh), phia thir
cap ta lay ra ngudn dién 24V.
< Mach chinh luu : Doi dién AC thanh DC.

- Do tinh chat dan dién mot chiéu nén Diode thuong dugc str dung trong céc
mach chinh luu nguén xoay chiéu thanh mot chiéu, cac mach tach song, mach
gim ap phan cuc cho transistor hoat dong . Trong mach chinh Iuu Diode co

thé duoc tich hop thanh Diode cau c6 dang ( hinh 3.4)
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Hinh 3.4: Diode cau chinh luu
% Mach dién dung tu loc.

Sau khi chinh luu ta thu dugc dién ap mot chiéu nhép nhé, néu khong c6
tu loc thi dién ap nhép nho6 nay chua thé dung duoc vao cac mach dién tir, do
d6 trong cac mach ngudn, ta phai 1ap thém cac tu loc ¢6 trj s6 tir vai trim pF
dén vai ngan pF vao sau cau Diode chinh luu, tu loc ¢6 dién dung cang 16n thi

dién ap ¢ dau ra cang bang phang, & day ta dung tu loc 2200uF (hinh 3.5).

Hinh 3.5: Tu loc 2200uF/25V
Trong cac mach chinh luu, néu co tu loc ma khong c6 tai hodc tai tiéu thu
mot cong xudt khong dang ké so véi cong xuat ctia bién ap thi dién ap DC thu
duoc la DC =1,4.AC.

Nhu vy ta c6 so d6 tong quat bd cip ngudn nhu sau(hinh 3.6)

45



Bién ap

245 T

220V - >

D1

o s o
110V T 22000F 25V

R —
D3
=l

Hinh 3.6: So d6 bd ngudn

3.2.2. Cac linh kién dién tir dwgc sir dung

3.2.2.1. Role trung gian OMRON LY2NJ

Hinh 3.7: Role OMRON MY2NJ

Ro le trung gian loai cam dé.
- C6 2 cap tiép diém: 1-5 va 2-6 1a thuong dong, con 3-5 va 4-6 1 thudng mo.

- C6 model ¢6 dén bao, c6 di 6t chéng xung ngugc...

- Tuoi tho ti€p di€ém cao, s6 lan dong cat 16n.
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3.2.2.2. Dén bao

Hinh 3.8: Bén bao pha
Xuit st : Euro, Japan, Korea, Taiwan ..
bién ap: 24 VDC
3.2.2.3. Nit bAm

Hinh 3.9: Nat bam thudng mo

Hinh 3.10: Nut 4n
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3.2.3. Luu d6 thuét toan

BatDan

Quat 1=quat2=]

™ 1

- - Pt f ‘
Quzti=gquata=]
Quat I=gquata=] Wt =
‘ LUt 2=gust 2=guat £=]

1 :J:- ::: E..:=-\.
L
oy LLET :=:
Quara=]
—— Quat I=quat2=]
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3.2.4. Chwong trinh diéu khién va cich d4u ndi PLC
* Thong ké tin hi¢u vao/ra ciia PLC

+ Tin hiéu dau vao PLC

10.0 start

10.1 stop

10.2 reset

10.3 Nhiét do t,

10.4 Nhiét do t,

10.5 Nhiét do t;

10.6 Ldi quat 1 hong
10.7 Ldi quat 2 hong
11.0 Ldi quat 3 hong
11.1 Loi quat 4 hong

+ Tin hiéu dau ra PLC

Q0.0 Quat 1
Q0.1 Quat 2
Q0.2 Quat 3

Q0.3 Quat 4

Q0.4 B4o su co

Q0.5 Ding sy ¢o
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Hoat dong cua mo hinh.

* Khi nhan nat 10.0 = 1,hé thong bat dau hoat dong.

*khi nhan nut 10.3 khong c6 quat nao gip su cd => 4 quat chay. Néu 2
quat khong chay thi bao dong ding ngay hé théng,1 quat khong chay thi sau
10s bao dong roi ding.

* Khi nhan nat 10.4 = 1. Mic dinh 1a quat 1,2 chay. Néu quat 1 khdng
chay thi bao dong ngay, quat 2,3 s& chay.Néu 1 va 2 hong nita thi quat 3.4 s&
hoat dong.néu 1 trong 2 quat 3,4 hong nira thi dimg hé théng.

* Khi nhan nat 10.5 = 1 néu khong c6 su ¢ nao thi mic dinh sé 1a quat
1 chay.néu quat 1 héng thi quat 2 chay.Néu 1,2 hong thi quat 3 chay,néu quat
1,2,3 hong thi quat 4 chay.Néu quat 1,2,3,4 déu hong thi s€ bao dong dung hé
thong.

* Nt 4: 10.2 = 1 Reset hé thong.

* NGt 5: 10.1 = 1 stop (ding hé théng)

*Cach dau noi dau vao ra cua PLC

M L
1 R
10.0 Q0.0 A
| ' 1]
s —
10.2 Q01 , |
<03 =
ST Q02 5 |
R
-0 003
L -
10.7 || R
| Q0.4 h
1.0 —
1 R
11.1 Q05 |,

Hinh 3.11: Cach d4u nbi diu vao ra cia PLC.
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3.2.5. Hinh anh ciia mé hinh

MO HINK DIEU KN
QUAT THONG GI0 CUA LO BOT
SVTH:DO VAN THURN |

LOP DC 1201 ’
EHD THS NGUYEN BUC MINK

LI
WENY O win wM

A e @ o
LB T T T 1

Hinh 3.12: M6 hinh thuc té

51



*Chuong trinh diéu khién cung cip khong khi va quat thong gié cua 16 @t

Thuan_vs4.5 (nut On.Off) / MAIN (OB1)

Block: MAIN
Author:
Created: 12/27/2012 02:09:16 pm

Last Modified:  08/03/2012 09:05:55 am

DIEU KHIEN HE THONG QUAT CUNG CAP VA THONG KHI CHO LO DOT
Network 1 START

10.0 M1.0

— I—(j)

Network 2 STOP

Network 3 RESET
10.2 M1.1
| | { )
1T \ B
4
Mo.1 M0.3 M3.5
| | | | { s )
1 | | | \
2
Q0.4
| |
| |
Network 4 SO QUAT CAN THIET
To y/c 4 quat chay
10.3 10.4 10.5 M1.0 M0.0

— |

N\
-/

1/12
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Thuan_vs4.5 (nut On.Off) / MAIN (OB1)

Network 5§
T1 y/c 2 quat chay

10.3 10.4 10.5 M1.0
| | | | |

1 1 171 1

Network 6
T2 y/c 1 quat chay

10.3 10.4 10.5 M1.0
| | | | | | | |

| | | | | | | |

Network 7 CHON QUAT LAM CHU

quat 1 lam chu

M3.4 M1.4 M3.1
|| | | (s)
| | | | \

1

M3.5 MO0.0 M3.2
] L | | g )
I | | | \

MO0.3 10.2 M3.5
| | | | e )
I | | | \

MO0.0
| |
| |

Network 8

quat 2 lam chu

M3.1 M1.1 M3.2
| | | |

1 1 (s)

Network 9

quat 3 lam chu

M3.2 M1.2 M3.3
| | | |

1 1 (s)

2/12
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Network 10

quat 4 lam chu

M3.3

M1.3

Thuan_vs4.5 (nut On.Off) / MAIN (OB1)

— |

Network 11
dieu khien quat 1

DIEU KHIEN HE THONG QUAT

Mo0.0 Mo0.3
| , ‘
11 \
Mo.2 M3.1
|| |
| |
MO.1 M3.1

M3.4 M3.6
| |
—| 10
M3.3 M1.4
| | |
| | |
M3.2 M1.3
[
_| 10
Q0.0 M3.6

3/12
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Network 12
dieu khien quat 2

Thuan_vs4.5 (nut On.Off) / MAIN (OB1)

M0.0
|
|

Mo.2 M3.2
_I |
|

Mo.1 M3.2
| |
I |

M1.1
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Network 13
dieu khien quat 3

Thuan_vs4.5 (nut On.Off) / MAIN (OB1)

M0.0
_| |
|
Mo.2 M3.3
| |
| |
M.1 M3.3

5/12
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Network 14
dieu khien quat 4

Thuan_vs4.5 (nut On.Off) / MAIN (OB1)

6/12

57

M0.0 MO0.3
|| |, | e
1 | 1 I \
MO0.2 M3.4
_| L | |
| | |
MO.1 M3.4
_I | | |
| | I
M3.3 M3.6
| | |, |
| | | |
M3.2 M1.3
| | | |
| | | I
M3.1 M1.2
_| | | |
I I |
Q0.3 M3.5
| | | |
| I I |
Network 15 KHOI DONG VA KIEM TRA LOI
khoi dong quat 1
MO0.4 M1.1 Q0.0
| | | ¢ )
| | I \
T4
| |
1 P I IN TOF|
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KET LUAN

Sau mot khoang thoi gian ngan thuc hién dé tai tot nghiép, cung véi nd
luc ¢6 gang cta ban than sy gitip d& tan tinh cta cac thdy co gido, ban be
cung 16p, dén nay em da hoan thanh dé tai tot nghiép ctia minh. Trong dé tai

ciia minh em da tim hi€u va thuc hién dugc cac yéu cau sau:

- Tim hiéu vé hé thong cung cap khong khi va quat théng gio trong 10
dot.

- Tim hiéu vé trang bi dién cho hé théng cung cap khong khi va quat

thong gio

Ung dung PLC S7-200 trong md hinh diéu khién

Xay dung dugc mo hinh diéu khién

Tuy nhién do thoi gian c6 han cling nhu trinh do cta ban than con
nhiéu han ché nén dé tai thyc hién con nhicu thiéu sot .

Em rat mong nhdn duoc sy chi bao, stra chita dong gop ¥ kién cta cac
thay co gi4o, cac ban trong 16p dé em c6 thé thyu hién va hoan thanh dé tai
duoc tot hon.

Mot 1an nita em xin chan thanh cam on su chi bao, huéng dan tan tinh
ctia thac s Nguyén Purc Minh,thac si Nguyén Pong Khang, cac thiy cb trong
khoa, cac ban bé trong 16p da giup d& em trong qua trinh thuc hién dé tai.

Em xin chén thanh cam on!

Hai phong, ngay...thang...ndm 2012

Sinh vién thuc hién

P Vian Thuin
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