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Nowadays, the accelerated development of industrialization and
urbanization leads to an increasingly limited supply of clean water for
factories and residential areas, which requires water purification
systems that meet technical specifications. This article presents the
research results of manufacturing raw water filtration systems, which
helps reduce the load on the RO filtration system. The technological
requirements of the pre-filter system to design were examined and
then the filter system using the S7 -1200 PLC controller and monitor
on the HMI interface was implemented. The results have been
successful in setting up a raw water filtration system to meet technical
requirements and effective practical applications.
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Hién nay véi viéc day manh phat trién cong nghiép hoa, do thi hoa
dan dén ngudn nudc sach ngdy cang han hep, viéc cung cip luong
nudc sach dam bao cho cac nha may, khu dan cu doi hoi phai c6 cac
hé thdng loc nude dap ung cac chi tiéu ki thuat. Bai bao trinh bay
viéc nghién ciru ché tao hé théng didu loc nudc thd gilp giam bat ap
lyc cho hé théng loc RO. Nhém tac gia tién hanh nghién ciu yéu cau
cdng nghé caa hé thdng loc thd tir d6 thiét ké xay dung hé théng loc
sir dung bo diéu khién PLC S7 -1200 va giam sét trén giao dién HMI.
Két qua xay dung thanh cong hé thdng loc thd dap (ng yéu cau cong
nghé va tng dung c6 hiéu qua trong thyc tién.
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1. Mé dau

Hién nay van dé vé sinh an toan thyc pham ngay cang dugc nguoi dan va cac nha chic tréch
quan tam, dac biét la nguon cung cap nudc sach dam bao cho sinh hoat va san Xuat. Tai cac nha
may hay cac khu d6 thi, van dé cap thiét duoc dat ra 1a xir Iy nguén nuée thd [1], [2]. Loc tho l1a
quy trinh ban du trude khi dua nuéc vao b RO nham giam ap lyc, nang cao higu suat cho hé
thong RO [3]. Phuong phap duoc st dung phd bién hién ‘nay la dung bé Iang co cat, than hoat
tinh [4] hoac két hop vai cac relay, contactor dé diéu khién hé théng loc bang tay [5], diéu nay
dan dén chat lugng nuéc khong cao, thu cong, phu thuge vao sire ngudi, tién trinh xir ly cham
chap va quy md trién khai hep. Dé khic phuc thuc trang nay, nhom tac gia da nghién ctu, trién
khai xay dung hé thong diéu khién ty dong qua trinh loc thd, két hop véi hda chat khir khuén va
can bang néng d6 PH dau ra. Két qua cua bai bao 14 tai liéu tham khao cho cac nganh, chuyén
nganh lién quan, déng gép mot giai phap gilp nang cao chat lwong nudc sach, tng dung cong
nghé, k¥ thuat vao phuc vu doi song.

2. Téng quan vé h¢ théng xir Iy nuéc thd

Nudc thd duoc bom tir séng, sau d6 qua hé thong loc thoé dé chin rac c6 kich thudc 16n trudc khi
duoc cAp vao tram xir Iy nude thd [6]. C6 2 van didu khién duoc didu khién boi ngudi van hanh:

Van 1 mg, Van 2 dong: Nude duoc xir Iy boi tram nude tho sau dé méi bom dén bé chira Tk-67.

Van 1 dong, Van 2 mo: lic nay nuéc khdng qua tram xir Iy ma duge bom thing dén bé chira
TK-67. Chi str dung truong hop nay khi tram xir Iy nudc trong thoi gian bao tri.

Nudéc thd qua van cap V1 s& dugc dua vao tram xir Iy nuéc. Nhd hé thdng pha tron tinh (static
mixer) dé tron hoa chat PAC, nho luu lugng ké trén duong dng, ma bom dinh lwong PAC sé tinh
toan dé diéu khién téc d6 bom PAC cho phi hop.

Sau khi qua hé thong pha tron tinh, nudc thd s& duoc cap Ién bé tao keo. Tai day, hé thong
bom hoa chat tiép tuc bom thém hoa chat PAC vao bé, dong thoi c6 2 bom hoa chat khac l1a
Ca(OCl), va NaOH c6 tac dung khtr tring va diéu khién do pH trong bé ludn 6n dinh & khoang tur
7,4 cho dén 7,5. Nho canh khudy nén héa chat s& duoc tron déu trong nudc va chay tran sang bé
so lang.

Tai bé so lang, cac chat lo lirng nho canh khudy va hda chiat PAC c6 tac dung tao bong taa sat
to, sau d6 phan nuéc ndy s& duoc chay vao 3 bé lang.

Tai bé ldng, cac chét ran lo ling s& lang dan xudng day bé va dinh ki dugc xa di boi hé thong
van xa tu dong. Phan nudc sach s& dugc chay tran xudng bé chira. Tai day hoa chit Ca(OCl),
duoc bom vao dé diét khuan hoan toan. Bé chaa duoc ndi vai 2 bom dé bom vao bé chia nuéc
thd phan phéi. Thong thudng chi 1 bom chay va bom con lai ¢6 tac dung du phong. Trén bé chira
¢c6 gan thiét bi do mirc, va dung gia tri nay lam dau vao cua bo PID diéu khién toc d6 bom. Dé
phong trudng hop thiét bi do murc sai, trén bé c6 gan thém thiét bi bao mic dang cong tic véi
canh bao mirc HH va L, s& dua ra canh bao cho ngudi van hanh bai dén va coi. Trén duong dng
cling c6 gan thém thiét bi do 4p suat nude giup cho ngudi van hanh giam sat p suat nudc; tir do,
c6 thé 1én lich bao dudng bom khi 4p sudt khong dat muc yéu cau, hoic ap cao qua co thé gay
hong duong dng.

3. Hé théng bom va xir Iy nwéc bang hoéa chat

Hé thong bom hoa chat gom PAC (Al(OH):Cls) dugc bom tur bon chira dung tich 2000 1 boi
bom dinh lugng [7]. Trong bdn c6 canh khudy dé dam bao hoa chit bom di c6 nong d6 6n dinh.
Ddng thoi cé thiét bi do mirc va cong tic dang phao dé bao vé va giam sat, duy tri muc hoa chat
trong bon ludn trong dai cho phép.

Ca(OCl), (Cacicum Hypochloride) dwoc bom tir bdn chira dung tich 2000 1 bdi bom dinh
lwong. Trong bon ¢ canh khudy dé dam bao hoa chat bom di c6 ndng do 6n dinh. Pdng thoi co
thiét bi do murc va cong tic dang phao dé bao vé va giam sat, duy tri mirc hoa chét trong bon luén
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trong dai cho phép. Do lugng NaOH sir dung rt nho nén bom duoc ndi thing tir bon chira IBC.
Bom s€ chay khi pH < 7,4 va dung khi pH >7,5.

4. Thiét ké hé théng loc nwéc tho
4.1. Phwong phdp diéu khién

PLC S7 — 1200 Ia mét dong san pham cia SIEMENS, mac du 1a thiét bj tw dong hoa don gian
nhung c¢6 d6 chinh xac rat cao. Véi thiét ké theo dang module, dong san pham SIMATIC S7-
1200 thich hop vsi nhiu (ing dung tu dong hda khéac nhau, tir nho dén trung binh. Dic diém noi
bat 1a n6 dugc tich hop sin cong truyén thong Profinet (Ethernet), str dung phan mém Simatic
Step 7 Basic cho viéc lap trinh PLC va cdc man hinh HMI. Biéu nay gitp cho viéc thiét ké, lap
trinh, thi céng hé thong diéu khién dugc nhanh chong, don gian.

Trong bai bao nay sir dung bo diéu khién PLC S7 - 1200 dé diéu khién hé théng vai yéu cau
cong nghé nhu sau:

Dong co hodc bom s& dugc diéu khién bang nit cong tic lua chon (Bang tay/ Dung/ Ty dong)
cho thiét bj chay ¢ ca ché do tu dong va bang tay hozc nut (Chay/ Ding) cho thiét bi chi chay ¢
ché do bang tay. Trang théai cua thiét bi dugc chi ra bing dén trang thai chay (Pén mau xanh
sang) va dén trang thai 16i (Pén mau vang sang).

4.2. Lwu dé thudt toan cho hé thang loc nuréc
Luu d6 thuat toan cho hé thdng loc nude dugc trinh bay trong Hinh 1.

Ché& dé bao tri

N

Wan 1: béng
Van 2: MG

Chay hé thing
canh khuay

Ca(OCI)Z
Poc gia tri luu lrgng Tinh toan lvu lvgng Chay bam héa chat Chay bom hda chat
nudc dau vao PAC va Ca(OCI)2 cén thiét PAC cho static mixer PAC cho bé tao keo
Boc gid tri pH cla - Chay bam Dirng bom
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Chayr bom hda chat
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Hinh 1. Luu do thudt toén hé thong
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4.3. Xay deng h¢ thang

Ngudn cap [8]:

Ngudn 3 pha/ 4 day, c6 day tiép dia

Dong co 3 pha di¢n &p 380 VAC hoac 400 VAC
Dong co 1 pha dién &p 220 V AC

Nguon diéu khién 1a 220 VAC//24 VDC

4.4. Thiét ké tu dign diéu khién hé thong

Tu dién diéu khién h¢ thong xir Iy nuée gom 2 phan, phan van hanh bang nii bim va cong tic
s& diéu khién truc tlep hoat d6ng cia bom, phan man hinh HMI s€& dua ra céc thong s, trang théi
cua bom, luu lugng dau vao, muc nudc trong bé, ap suat duong dng ra trong qué trinh chay [9].
Tu dién hé thén g Xt ly pu’orc dugc trinh bay trong Hinh 2.

Rau s

Hinh 2. Tu dién h théng xar Iy nueéce Hinh 3. Giao di¢n qua trinh hé thong xu [y nudéc
4.5. Van hanh h¢ théng

Phan van hanh: Mi bom s& duoc diéu khién ¢ 2 ché o6 Ty dong/ Bang tay. O ché do bang
tay, bom sé& chay truc tiép [10]. O ché d6 ty dong, bom s& dugc diéu khién tir PLC nhu sau: 2
bom filtering s& chay theo tin hiéu muc trong bé Holding va tin hiéu ap suét trén duong 4ng ra,
con canh khudy ciia 2 bé Coagulation, Flocculation va bom héa chat BASF1425, Ca(OCl),, PAC,
s& chay theo tin hiéu luu luong dau vao va cao do bé, bom hoa chat NaOH s& chay theo luu luong
dau vao, gia tri pH thap va cao do bé. Pén bao mau xanh chi trang thai bom chay, dén bao mau
vang chi trang thai bom bi qué tai. Trén ta c6 dong hd do dong, ap, gia tri pH va cac dén bao 15i dé
theo ddi.

Khi bit dau van hanh, ngudi van hanh chon ché do cho bom filtering: Bom 1/ Luan phién/
Bom 2, Bing tay/ Tu dong, Sao-tam giac/ Bién tan. Binh thuong s& chon ché do tu dong, bom
chay bang bién tan va ché do luan phién nhau. Cac bom héa chat va canh khudy s& chon chay &
ché do tu dong.

5. Thiét ké giao dién giam sat hé théng trén HMI

Phan giao dién HMI: Giao dién HMI s& dua ra dwoc cac théng s trong qua trinh chay: trang thai
bom chay/ ding, thdng s6 luu lugng dau vao, cao do bé Holding, p suit duong 6ng ra [11], [12].

Trang thai bom chay: mau xanh

Trang thai bom dung: mau do

Céc 15i s& duoc canh bao bang biéu twong “Alarm” trén giao dién. Nhin vao biéu tugng s&
dén chi tiét 15i dang xay ra cua hé thong.

Nguoi van hanh nén theo di cac trang théi, canh bao va thong sb hién thi trén HMI dé diéu
chinh hé théng hoat dong tét hon. Giao dién qué trinh hé thong xir Iy nude dugce trinh bay nhu
Hinh 3.

Giao dién qué trinh hé théng cip hoa chét duogc trinh bay nhu Hinh 4.
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Hinh 4. Giao dién hé thang cdp héa chat Hinh 5. Giao dién do th;

Giao dién do thi dugc trinh bay nhu Hinh 5.

Kiém tra trang thai cta cac tin hiéu du vao 1a rit quan trong trong qua trinh vn hanh, gitp
cho ngudi van hanh co thé theo ddi duoc trang thai trudc do cua qua trinh, cac gia tri o thé gy
156i hé thong, sau do diéu chinh cac thong s6 dau vao cho hé thong hoat dong dugc t6t hon.

Giao dién nhap tham sb duoc tr1nh bay nhu Hinh 6.

PARAMETER SETTING

a0k PUMPSETNG 12-1 [ 1z | s 23 5
I T

P SENSOR YAWLE P~ zErI:

2 FO_DNGTAYKLEVE.

Hinh 6. Giao dién nhdp tham s

Chiing ta cling c6 thé nhap thdng s6 tir man hinh cho gié tri pH thap, thoi gian chay/ dung cho
bom hoa chat NaOH, cao d6 chay bo:m ﬁlteriﬂng,‘mfxc canh bao. Trong qua trinh hoat dong, ngu’(‘yi
van hanh nén theo ddi gia tri thay doi pH d€ dieu chinh thoi gian hoat dong va gia tri pH dé h¢
thong c6 duoc su phan ung tot nhat.

6. Két luan

Nhu vay, véi viéc nghién ciru quy trinh cong nghé loc nudc tho va thiét ké xay dung hé thong

loc nudc thd va giao dién giam sat trén HMI da chung minh hé thong lam viéc 6n dinh, dam bao

theo yéu cau cong ngh¢ dat ra, giup tiét kiem chi phi trong qua trinh xir Iy nugc, giam ap luc cho
hé thong loc RO. Hé thong c6 thé sir dung cho céac cong ty, khu dan cu vira va nho.
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