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1. Mé& dau nao ching ta nén tién hanh thay 16i”. Pay la nhiing

Ngay nay, may loc nwéc da khdng con xa la
v6i hang loat cic hang san xudt, vo van ching loai
va mirc gia khac nhau,... Tuy nhién, cac may loc
nuwéc déu c6 mot diém chung 1a cin phai suc rira
16i va thay 16i. B&i sau thoi gian hoat dong, cachop
chat bén trong cac 16i loc sé bi bao mon, déng thoi
mot s6 kim loai hodc tap chat bi gitr lai trén thanh
cac 16i loc lam anh hwdng dén chat lwong nuéec.
Hai cau hoi dwgc dit ra & day: “Khi nao thi ching
ta nén tién hanh suc rira tai sinh cac 16i?” va “Khi

*Tdc gid lién hé
E - mail: vtquyen@ioit.ac.vn

ciu héi twong d6i kho tra 1. Thwong thi khi mua
may, nha san xuit sé tw van 3 thang nén goi tho
dén sucrirali va 6 thang nén thay 16i mot Ian. Day
chi 1a khuyén c4o ctia nha san xuit nham ddm bao
chat lvgng nuwéce loc ra. Trén thuc té, lwgng nuéc
dung hang ngay cta tirng may loc nwéc la khong
giong nhau, chit lwgng nwdc dau vao tai tirng dia
diém ciing khong giong nhau. Cong v&i viéc dén
thoi diém thay 161, nguwoi st dung khong dé y sé
vurgt qua thoi gian thay 161, trong thoi gian sau do,
chat lwong nuwée sé khdng dwgec ddm bao nhw ban
dau. Ngoai ra, néu déi ngii ky thuat vién téi suc riva
cac 16i khong lam viéc dung quy trinh, né anh
hwéng téi ca ngwoi st dung cling nhw uy tin cda
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nha cung cip. V6 hinh chung, béi sw chd quan
trong st dung my ciing nhw yéu té khach quan
ma ching ta di si dung nwéc khong dat chit
lwong nhw mong mudén. Pay 1a vin dé ma cac nha
san xuit may loc nwéc phai d6i mat va cin dwoc
gidi quyét triét dé.

GFLife 1a san phdm mdy loc nwéc nano cua
phong Héa hoc xanh thudc vién Héa hoc, vién Han
1am Khoa hoc va Cong nghé Viét Nam. Bén canh
nhirng wu diém vé mat hoa hoc va vét liéu, nhom
nghién ctru dwa ra giai phap bao thay 16i dwa trén
lwong nwéc tiéu thu. Dya vao diéu kién nwéc dac
thu cda Viét Nam, cing nhirng tinh chit héa hoc
cda cac hop chat trong 16i may loc, nhom nghién
ctru da tinh toan ra lwong nwéc twong &wng véi do
hao mon cia cac 16i. Tir d6 tinh toan dwoc thoi
diém can thay 16i dwa vao lwu lwong dé dam bao
chitlwong nwécloc. Phwong phap nay c6 wu diém
do tinh toan dam bao chat lwong nwéc loc dwa
trén dac tinh hoa hoc cla cac chat, vi thé khong
phu thudc vao tin suit str dung nwéc clia ngudi
dung. Do d6, chat lwong nwéc dwge ddm bao hon
so v&i lam theo khuyén cdo nhw cil.

Bdng 1. Bdng lwu lwong bdo thay 16i khi chwa cé bo
mach diéu khién (Trdn Quang Vinh va nnk,, 2012).

Thay 16i
TT N Thoi diém thay
Ténloi 13i (lit)
L6i 1| Than tre hoat tinh 2700
L5i 2 Quang mangan phu nano 2700

oxit mangan

2700 (1350 lit
thi tai sinh)
10800
5400

Loi 3| Vatliéu trao déi cation

St x6p mao quan nano
phu bac nano
Loi 5| Than gdo dira hoat tinh

Loi 4

Dwa vao quy trinh k¥ thuat héa hoc da dwoc
tinh toan chi tiét, nhém nghién ciru phong ESLab
vién Cong nghé thong tin da phat trién bo mach do
lvu lwgng, tw dong suc riva cac 16i theo quy trinh
chat ché, qua dé tang tudi tho cia cac 16i dong thoi
dam bao chatlwgng nwéce. Qua do, giai quyét dwoc
hai vin dé da dwoc ditra & trén.

Tuy nhién, thong sé & Bang 1 1a thong sé dwoc
tinh toan thong ké trung binh dwa vao thu thap
chit lwgng nuéce trén dia ban Ha Noi. N6 sé khong
dam bao tinh chinh xac cta thoi diém suc rira,
cling nhuw thay 16i b&i chat lwgng nguén nwéce trén

ca nuwdce la rat khac biét. Do d6, trong burére thir hai
cla qua trinh phét trién, nh6ém nghién cru da dwa
ra phwong phap tinh todn thoi diém suc rira cling
nhw thay 16i dwa trén logic m¢ véi dau vao hé
théng 12 ndng do pH va thong s6 tdng chit ran hoa
tan trong nwéc (TDS). Pay la 2 thong s6 anh
hwdng truc tiép téi do hao mon va tudi tho cia 16i
loc. St dung logic m¢ dwa vao 2 théng sé dau vao
nay sé ho tro bo diéu khién tinh toan ra quyét dinh
thoi diém suc riva, thay 161, gidi quyét triét dé bai
toan cua tit ca cic may loc nuwére gap phai & trén.

2. Nghién ciru, thiét ké mach giam sat diéu
Khién cho may loc nwéc

Trong phan nay, nhom nghién ciru sé trinh
bay tirng buéc nghién ciru, thiét ké thiét bi giam
sat diéu khién nham gidi quyét nhitng van dé da
néu & phin trudc vé thoi diém suc rira, thoi diém
thay 16i va quy trinh suc rira dé dam bao chat
lwong nwée trong suét qua trinh hoat déng l1au dai
ctiia may loc.

2.1. Quy trinh gidm sdt diéu khién

Quy trinh giam sat, diéu khién may loc nwéc
duoc cac chuyén gia Hoa hoc tir phong Hoéa hoc
xanh day cong nghién ctiru. Muc dich ctia nghién
ctru la mudn &ng dung tw dong hda vao thiét bi
may loc nwéc, thay thé cho viéc nhan vién kj thuat
tdi suc rira, tai sinh cac 16i dinh ky. Ban chat cta
viéc nay chinh 1a dung nuwéc riva cac 16i, ddng thoi
str dung mudi ngm 16i trao doi ion+. Viéc nay
hoan toan c6 thé str dung may moéc thay thé con
nguoi.

bé 1am dwoc diéu d6, may loc nwée can dwoc
tich hop hé thdng 9 van dién tl, dit tai cac diém
twong Gng trén so do trén. Kém theo dé6 la 2 cong
tic 4p cao nham bdo vé duwdng 6ng nwdc bén
trong, 1 cong tac 4p thip ddm bao an toan ngudn
nuwéc dau vao. Dya vao viéc diéu khién dong mo
cac van trén va bat tit bom nuérc, ching ta c6 thé
diéu khién tw dong quy trinh suc rira.

Chu thich:

-1,2,3,4,5lacacldiloc cia may loc nwérc (tén
cac 16i lgc da trinh bay & Bang 1).

-V1,V2,..V91la cac van dién tir.

Nguyén ly hoat dong clia may loc nwérc: theo
so' d6 Hinh 1, nwéec tir voi sé chay qua 1 van ap
thap, sau d6 qua bom vao hé thong loc. Nwéc sau
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Hinh 1. So d6 cdu tao mdy loc nwérc.

khi dwoc loc chdy qua van mét chiéu, van chinh
lru lwong, cong tic 4p cao vao binh 4p. Khi st
dung, nwére chay tir binh ap qua cdt lam ngot nwéc
roi t¢i voi ra.

Quy trinh diéu khién mdy loc nwéc

Trang thai 1* Trang thai hoat dong on dinh:
m¢& van tir V6, V2. Pong cac van tir con lai.

Trang thai 2* Khi lwgng nwéc loc dat ngwong
suc rira (ngwdng suc rira la sé lit ma may sé tién
hanh suc rira. Viéc tinh toan ngwong suc rira sé
dwoc trinh bay trong phan tiép theo cia bai bao),
thwc hién quy trinh tai sinh, suc riva 16i vao 12 gi
dém ngay hom do. Hé thwc hién qua trinh qua 2
giai doan: suc rira va tai sinh, cu thé:

+ Sucrira: m¢ van tir V1, V2, V9. Déng cac van
tir con lai. Thyc hién qua trinh suc rira trong 10
phut.

+ Téi sinh: sau khi suc rira, chuyén sang giai
doan tai sinh, gbm 6 giai doan:

- Rlra nguoc: mé van tir V5, V7. Pong cac van
ttr con lai. Thyec hién trong 10 phut. Sau d6 chuyén
sang giai doan 2: trao doi.

- Trao d6i: m& van tir V8, V3, V4. Dong cac van
ttr con lai. Cho bom hoat déng d€ 14y nguon nwéc
phuc vu cho trao déi. Tai sinh trong 20 phit, sau
dé6 chuyén sang giai doan ngam vt liéu.

-Ngam vat liéu: dong tit ca cac van. Thuc hién
trong 60 phut.

- Rtraxu6i chdm 1: m& van tir V6, V4. BDong cac
van tlr con lai. Rira xudi cham trong 30 phut, sau
d6 chuyén sang giai doan riva xudi nhanh.

- Rlra xu6i nhanh: mé van V6, V4, V9. bong
cac van con lai. Thwc hién riva xu6i nhanh trong 15
pht, sau d6 chuyén sang rira xudi chim 2.

- Rtra xu6i chdm 2: mé van tir V6, V4. Dong cac
van ttr con lai. Rra xu6i cham 2 trong 30 phut.

Sau qua trinh rra xuéi chdm 2, dwa hé vé
trang thai hoat dong 6n dinh - trang thai 1*: m¢
van tir V6, V2. Ddng cac van tir con lai.

Qua trinh tai sinh, suc rira dwoc thuwc hién lién
tuc moi khi Iuu lwong loc dat ngudng suc rira ké
tiép lwu lwong da loc.

TAai sinh, suc rira bang tay & thoi diém bat ky:
Thiét k& 02 nuit A va B dé khi 4n vao bang tay, hé
sé thuyc hién qua trinh suc rira (nit A) hodc tai sinh
(nut B). Sau khi cac qua trinh dworc thye hién xong
hé tw déng quay vé trang thai hoat dong 6n dinh -
trang thai 1*.

Bén canh d6, con c6 mét s6 yéu cau khac véi
mach diéu khién: mach phai lvu dwoc lwong nwéc
da st dung, trang thai cia may trong trwomg hop
mat dién; phai c6 man hinh LCD hién thi thong tin
cho khach hang,



62 Vi Thi Quyén va nnk./Tap chi Khoa hoc Ky thudt Mé - Pia chdt 60 (2), 59 - 68

Quy trinh cdnh bdo thay 16i loc tw dong

Khi nwéc dwoc chay qua cdm bién Iwu lwong,
cam bién sé do lwgng nwéce roi chuyén thanh mot
gia tri xung dé dwa vao bo vi xtr ly. Vi xtt Iy sau khi
nhin dworc gia tri xung dwoc giri dén thi dwa vao
dé sé tinh ra gia tri lit nwéc da dwoc st dung dé
dwa két qua ra céc led canh bao, hién thi ra LCD va
guri két qua 1én server trung tim qua Wi-fi.

May loc nwére c6 5 16i loc, va sau mot thoi gian
str dung thi can thay 16i. Viéc thay 16i ciia may phu
thudc vao lwong nuéce st dung cia moi ho gia dinh
va chit lwong nwéc dau vao tai noi gia dinh do st
dung.

Hé logic mo trong bd diéu khién sé tinh todn
ra ‘ngudng sucrira’ va tir dé tinh ra thoi diém thay
16i.

+ Pén Bao thay 16i s€ sang khi lwgng nwéc st
dung dat dén mirc can thay 16i, két hop véi tiéng
“Bip” (4m thanh ctia chudng bao) sé canh bao cho
nguoi str dung. Dén chi tat, tiéng “Bip” khong kéu
nita khi thg dén va an nut Reset dé dwa luwu lwong
cumldil, 2,3,4,5veéO0.

Qua qua trinh thir nghiém va tinh toan (cta
cac chuyén gia phong Héa hoc xanh thudc vién
Héa hoc, vién Han 1am Khoa hoc va Céng nghé Viét
Nam): c¥ sau 16 1an tw ddng suc rira, mach sé bao
thay 16i 1 lan. Ttr d6 ta c6 chu trinh canh bao thay
16i nhu sau:

- Khi thé tich loc dat 16 lan ngudng suc rira,
LCD hién thi bao thay 16i 1, 2, 3. Sau khi thgg THAY
LOI, 4n nut reset dé dwa lwu lwong clia riéng cum
161 123 vé 0.

- Khi thé tich loc dat 32 lan ngudng suc rira,
LCD hién thi bao thay16i 1, 2, 3, 5. Sau khi tho thay
16i, 4&n nut reset d€ dwa lwu lwgng cua riéng cum
16i1,2,3,4,5vé0.

- Khi thé tich loc dat 48 lan ngwdng suc rira,
LCD hién thi bao thay 16i 1, 2, 3. Sau khi tho thay
16i, &n nut reset dé dwa lwu lwong cum16i 1, 2, 3, 4,
5vé 0.

- Khi thé tich loc dat 64 Ian nguwdng suc rira
tiép theo, LCD hién thi bao thay16i 1, 2, 3, 4, 5. Sau
khi tho thay 16, 4n nut reset dé dwa lwu lwgng ctia
cum 16i 12345 vé 0.

Nhw viy, sau qua trinh dat 16*4 = 64 lan
ngudng suc rira, tit ca cac 16i trong hé théng duwoc
thay mé&i hoan toan.

2.2. Thiét ké thiét bi nhiing gidm sdt diéu
khién

Dwa vao phan trén, chiing ta c6 thé nim dworc
so bd quy trinh ki thuat cia may loc nwédc GFLife
cling nhw quy trinh canh bao thay 16i cia bo mach
chu.

Trong phan nay, nhom téc gia sé trinh bay chi
tiét gidi phap thiét ké bo mach diéu khién, cic vin
dé ky thuit cling nhw cdc module chinh cta bo
mach.

Nhiém vu ctia bo mach la thu thap, do dac
lwong nuwéc sit dung thong qua cdm bién luu
lwong, tir d6 lwu vao bd nhé ROM cia vi diéu
khién. O day chiing t6i phai st dung b nhé ROM
dé dam bdo lvu lwong nwéc dwoc Iwu lai trong
trweong hop mat dién hodc ngudén dién dirng dot
ngot, dam bao do tin cay va chinh xac ciia phwong
phap. Sau dd, dwa vao lwong nwéc st dung thu
thap dwoc, mach diéu khién bom va cac van dién
tir hoat dong theo dung quy trinh cong nghé, kém
theo hién thi cac thong s6 cin thiét 1én man hinh
LCD cua thiét bi. D€ gidi quyét bai todn ngudn
nwéc dau vao khac nhau sé anh hwdong téi
“ngwdng suc rira” va thoi diém thay 16i, nhom da
str dung 2 cdm bién do pH va tdng chit rin hoa tan
trong nwéce (TDS), sau d6 st dung thudt toan logic
mo duoc trinh bay & phan sau dé tinh todn ra cac
ngudng gia tri nay.

Theo nghién cru (Vii Thi Quyén va nnk,
2018), nhoém da str dung cdm bién lwu lwong S201,
cam bién hoat dong dwa trén canh quat nwéc va
cam bién Hall bén trong, khi nwéc chdy qua lam
quay canh quat, théng qua cam bién Hall tao ra
xung vudng ttr NPN: tin hiéu xung vuong sé dwoc
dwa vao ngat clia vi diéu khién dé tinh todn ra luu
lwgng chay qua. Nhdm da ing dung thuét toan noi
suy dé tim ra phwong phap tinh toan chinh xac
lwong nuwéc chdy qua cam bién théng qua xung
nhan vé. Két qua cta nghién ctru dé tiép tuc duoc
ké thira & nghién ctru nay. Ngoai ra, b diéu khién
con str dung cam bién do pH, do d6 clrng cia nuéc
dé lay thong s6 ctia chit lwong nwéc dau vao, day
cling chinh la gia tri ddu vao cho khéi xtr ly trung
tAm tinh todn mo. Ngoai ra, bd diéu khién con cé
mot sO nit bAm dé chinh stra thoi gian, chay ché
dd suc rira, tai sinh bang tay khi cin thiét.

Sau khi do dac dwgc Iwu lwgng nuwdce da st
dung, b diéu khién sé hién thi luu lwong nuwéc
trén man hinh LCD, dong thoi hién thi ché do hoat
dong, cac 16i can thay. Pong thoi, bo diéu khién sé
diéu khién hé thong ro le theo quy trinh da dwoc
vach s&n. Ngoai ra, mach ciing dworc tich hop khéi
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thoi gian thwe RTC kém theo pin dé dam bao quy
trinh hoat dong dung theo thoi gian chinh xac, bo
dém thoi gian hoat dong khi mit dién va dam bao
thoi gian tai sinh tw dong vao 0 gior dém dé khong
anh hwéng téi khach hang,

DPéng vai tro khoi xtr Iy trung tim ctia bo diéu
khién 1a vi x& ly STM32F405RGT6 cua
STMicroelectronics. Pay la vi xtr 1y 32 bit thudc

dong vi xtt Iy hiéu ndng cao ctia STM, hd trg xung
nhip 1én t&¢i 168 MHz, bé nhé Flash 1 Mbyte vo
cung manh mé, ddm bao hoat déng 6n dinh trong
thoi gian dai. Vi xr Iy nay c6 tong cdng 64 chan,
trong d6 ho tro t&i 53 chan vao ra, di dé dap tng
yéu ciu lam viéc véi s6 lwong 16m dau vao ra nhw
trong ng dung nay. Péng thoi, trong nghién ctiru

Khdi ngudn

Khéi digital input
(ntit bam)

Khéi output (dén
béo 13i, LCD)

1" Khéixtr [y trung

Khéi cécicdm
bién:

lvu lueng, pH,
TDS

Khéi digu khién

Role

Khai thoi gian
thirc RTC

Hinh 2. So db khoi thiét bi gidm sdt diéu khién hé thong.
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Hinh 3. So' d6 mdy loc nwéc cuing hé théng gidm sadt diéu khién.
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nay, vi xtr ly cdn ddm bao hiéu ndng tinh toan du
manh dé tinh toan logic m¢ dworc trinh bay & phan
tiép theo.

2.3. U'ng dung Logic m¢ cho bé diéu khién

Logic m¢ (Fuzzy logic) dwgc phat trién tir ly
thuyét tip mo dé thuc hién 14p ludn mét cach xap
xi thay vi 1ap luén chinh xac. Logic mo c6 thé dworc
coi la mat &ng dung cta ly thuyét tip mo dé xir ly
cac gia tri trong thé gi¢i thuwe cho cac bai todn phirc
tap (Klir et al,, 1995). Trong nghién cttu nay, logic
m¢ dong vai tro nhw bd ndo cua hé thong diéu
khién, né thay thé con ngu¢i ra quyét dinh khi nao
cin tai sinh, suc rira hé théng dwa vao thong s6é
nguon nuwédc dau vao.

Nhuw da trinh bay & phan trén, d6i véi cac may
loc nwérc, viéc suc rira, tai sinh va thay 16i 1a vo
cung quan trong, n6 quyét dinh chit lwgng nwéc
dAiu ra cia may loc. Bwdrc dau gidi quyét van dé nay
la do dac lwong nuwéce st dung, suc rira, tai sinh va
thay 16i dwa trén “ngwdng suc rira”, khi dat lwong
nuwédce da quy dinh truedc, may tw dong tién hanh
suc rra, tai sinh. Tuy nhién, chat lwong nwéc dau
vao & cac viing lap dit may loc nwéc 1a khong nhw
nhau, vi vy “ngudng suc rira” cling khéng giong
nhau cho tirng vuing. D€ giai quyét triét dé vin dé
nay, nhom nghién ctru quyét dinh tng dung tinh
toan logic m¢ dé thay thé con ngudi ra quyét dinh
vé lwong nwére can tién hanh suc rira. Boi logic mor
hoat dong duwra trén kinh nghiém ctia con ngudi. O
day, ching ta 4p dung mot nguyén tic don gian
theo kinh nghiém cia cac chuyén gia héa hoc: “Khi
tong chit ran hoa tan trong nuwéc cang 1om thi cang
nhanh phai thay 16i, khi néng d6 pH trong nwéc
cang 16n thi cling cang nhanh phai thay 16i”. Ly do
don gidn bai khi téng chat ran hoa tan trong nwédc
(TDS) cang lém, c6 nghia trong nwére cang ¢ nhiéu
kim loai nang, khi nwéc qua cac 16i loc thi sé co
cang nhiéu kim loai bi gitt lai trén bé mat, cang lam
gidm hiéu qua ctia16i loc, va can sém dworc suc rira.
Twong tw nhw vy, do pH cang 16m c6 nghia nwéc
cang c6 tinh chit axit (Tran Thi Thanh Tric va
nnk., 2017), khi nwéc co tinh chit axit thi sé cang
nhanh dn mon céc 16i loc, vi vy cac 16i can phai
duwoc thay thé som.

a. Thiét ké tdp mo cho tin hiéu ddu vao pH va TDS

Nguon nwée dau vao cho cac hé thong may loc
nuwédce déu cin ddm bao chat lwong nuwde sinh hoat,
néu chat lwong nwéc dau vao qua kém thi can 1ap

thém bo tién x& Iy dé dat dwoc chit lwgng nwéc
sinh hoat trwéc khi vao cdc may loc nwéc sinh
hoat. Vi vdy, trong nghién ctru nay, dai dau vao tap
mo cua tin hiéu pH va TDS sé & trong dai chat
lwong nwéc sinh hoat.

Dai gia tri dau vao cta pH 6+9, dai gia tri dau
vao ctia TDS 1a tir 0 téi 400. Mdi tin hiéu dau vao
sé dwoc chuyén d6i thanh tip gia tri mo véi 3 gid
tri ham lién thudc “thap, trung binh, cao” (Phan
Xuan Minh va Nguyén Dodn Phuérc, 1997) va dwoc
phan chia theo cac khoang gia tri nhw trong Hinh
6, Hinh 7.

b. Thiét ké tdp mo tin hiéu ddu ra cho nguwdéng suc
riea

Dai tin hiéu diu ra dwoc xac dinh theo kinh
nghiém cua cac chuyén gia héa hoc phong Héa hoc
xanh, gia tri méc dinh ban dau ciia nguwdng suc rira
1a 300 lit. Dwa vao viéc tinh toan gi®i han cta cac
hop chét, dai gia tri ciia ngwong suc rira la tir 100
lit t&i 400 lit. Dong thoi tAp mo cda tin hiéu dau ra
dwoc thiét ké theo 3 gia tri ca ham lién thudc
“ngén, trung binh, dai” (Phan Xuidn Minh va
Nguyén Doin Phwéc, 1997) nhu trong Hinh 8.

c. Thiét ké ludt mo

Luit m& dwoc thiét ké dwa trén quy luat: “Khi
pH cang cao va TDS cang cao, ngudng suc rira cang
ngan va ngwoc lai”. Pong thoi véi 3 dai gia tri ham
lién thudc cho mdi bién d4u vao, tdng cdng ching
ta sé thiét ké 9 luat diéu khién nhuw trong Hinh 9.

Tdng lugng chét rén hoa tan trong nudc (TDS)
Ban vi do: ppm

Nuéc an toan
| véi ca thé |

0 50 100 200 300 400 500"
.
[ I L I

ol
| [ 1] |

Nuécudng  Nuwécsudi, Nwoccng Nwsccingé  Nwée co do Nuérc 6
1y twéng  machngam, (TSDt¥  mgcdd nhe’ cirng cao khéng nhiém tuyét
loc qua cacbon 170 ppm) ,

nén st dung = ddikhong

str dung
Nudc chi sif dung

cho sinh hoat

Hinh 4. Y nghia chi s6 TDS.

2
Re1 B
NguongSucRua)

NguongSucRua

TS

Hinh 5. So’ b hé théng tinh todn mo.
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e v | 2w sl ealEl 2
Term List Term Diagram
A ngan b [%] ngan trungbinh dai b %
100 oo
LA dai 80 80
60 60
40 40
20 20
0 -~ - - 0
100 140 180 380 400
Hinh 8. Tdp mo tin hiéu ddu ra.
|Rule Blocks
roL |
0 And Operators | Then With
2 B1.G1 RB1 | pH 00 TDS 3o NguongSucRua DoS [%]
v B1.G1.R1 LA pH.thap LA TDS.thap - /. NguengSucRua.dai 100
7 B1.G1.R2 A pH.thap LA TDS.trungbinh - lA. NguongSucRua.trungbinh 100
& B1.G1.R3 LA pH.thep LA TDS.cao - L/ NguongSucRua.trungbinh 100
N B1.G1.R4 I/ pH.trungbinh ||/ TDS.thap - |/ NguengSucRua.dai 100
N B1.G1.R5 LA pH.trungbinh | A, TDS.trungbinh - /. NguongSucRua.trungbinh 100
7 B1.G1.R6 LA pH.trungbinh| LA, TDS.cao - LA NguengSucRua.trungbinh 100
& B1.G1.R7 IA. pH.cao LA TDS.thap = |/ NguongSucRua.trungbinh 100
N B1.G1.R8 |A. pH.cao |A. TDS.cao - |/ NguengSucRua.ngan 100,
7 B1.G1.R9 LA, pH.cao LA, TDS.cao - LA, NguongSucRua.ngan 100

g

Hinh 9. Ludt mo ctia hé thong.
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3. Két qua tai sinh suc rtra lic 0 gior dém khong anh hwéng
téi khach hang, ddm bao do dac chinh xac Iwu
lwong, bao thay 16i ding theo yéu ciu ban dau.
Duwdi day 1a 3 két qua thu dwoc trong qua trinh 13p
dat may loc nwdc tai 3 dia diém: Hang Bac - Ha Noi,
M§ Pinh - Ha Noi va My Loc - Nam Pinh nhw Hinh
13,14, 15.

Trong thoi gian trién khai 13p dit thuc té,
nhom tac giad thu thap dwoc nhiéu két qua khac
nhau & tirng vung. Tuy nhién, trong khudn kho bai
bao nay, ching t6i dwa ra 3 két qua tiéu biéu, dai
dién cho 3 chit lvgng nuée khac nhau:

Trong phan nay, nhém tic gia sé trinh bay
nhirng két qua da thu dwoc trong qua trinh nghién
ctry, sau d6 thir nghiém 13p dit bo diéu khién tai
mot s6 khu viere khac nhau & Viét Nam. Két qua thu
dwoc tir tinh todn md dwoc mé hinh hoéa trong
phan mém Fuzzy Tech nhdm thé hién truc quan
hon (Hinh 10, 11, 12).

Qua qua trinh kiém tht va 13p dat thuc té bod
diéu khién may loc nwéc hoat ddng tot va 6n dinh,
chay dung quy trinh theo thoi gian xac 1ap, tw dong

E‘_E'—“_p——;—;—j b [%] thap trungbinh cao v %]
A trungbinh 17 100 : 100
LA cao 82 80 e
60 60
40 40
20+ 20
0 T T T T T 0
6 6,4 6,8 7,2 8,4 88 9
LA thap of |ul% thap c20 e
LA trungbinh 62 100 100
1A cao 37 80 L5
60 60
40 40
20 20
0 " " " . T T - - - 0
0 40 80 120 160 200 240 % 320 380 400
[ingan ~ 57
LA trungbinh 17
LA dai 0

LA thap 23| | [%] thap cao wi%l
LA trungbinh 75 100 100
LA cao 0 80 [s0
60| 60
401 40
20| 20
6 6,4 8 8,4 88 9
[Athap 72| Iy (%] cao W%
LA trungbich 27| | 100 100
LA cao 0 a0 [eo
60-] Fso
40-| a0
20 20
0 0 80 120 [160 200 290 280 320 360 400
[fngan  of lurw) ngan trungbinh R
A binh 27
LA dai 72

Hinh 12. Bé diéu khién bdo thay 16i 123.

Hinh 14. Két qud tinh todn mco tai My Dinh.
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LA thap 0

b [%] thap trungbinh cao v [%]
LA trungbinh 74 100 ; 100
LA cao 25 80 -80
60 : 160
40-] : 40
20 / 20
0 T T T ; T T T T 0
6 6,4 6,8 7,2 | 7,6 8 8,4 88 9
3
LA thap 0| |ur=l thap trungbinh cao b [%]
LA trungbinh 100 100
| A cao 0 80
60
40
4 I-20
0 0

140

T
160

T . : . :
20 240 280 320 360

trungbinh dai

-\
A

340

380 400

300

Hinh 15. Két qud tinh todn mo tai My Loc - Nam Dinh.

 Két qua dau tién tai dwdrng Hang Bac, Ha Néi,
vGi thong s6 ngudn nwéc dau vao pH = 7,73, TDS
= 275 ngudng suc rira tinh toan ra la 193 lit, thap
hon gia tri mac dinh, do dé thoi gian thay 16i cling
sém hon. Pay 1a khu phd ¢d, dwong 6ng nudc
twong d6i cii anh hwdng téi nguén nuwée dau vao
v&i pH kha cao va nwée kha cirng.

e Két qua thi hai tai chung cov méi khu My
binh, Ha Néi, thong s6 nguén nwéc dau vao pH =
6,9, TDS = 151 nguwdng suc riva sé la 332 lit. Pay la
khu vuc méi dwoc xay dung, chat lwong nguon
nuwéc twong d6i tot nén thoi gian thay 16i sé dwoc
kéo dai hon.

e Két qua thi ba tai viing ndong thon méi
huyén My Loc, Nam DPinh, véi pH = 7,5, TDS = 197
ngudng suc rira 1a 275 lit. Chit lwong nwdc may
tai day kém hon mot chit so véi khu do thi méi tai
Ha Néi, tuy nhién cling ddm bdo chat lwgng kha
t6t, nén thoi gian thay 16i & mic trung binh.

4.Kétluan

Trong bai bao nay, nhom tac gia tap trung xay
dwng giai phap tw ddng hoa bo diéu khién cho may
loc nwée gia dinh GFLife cia phong Héa hoc xanh.
Bién mdy loc nwéc théng thwong thanh hé thong
¢6 kha nang tw dong suc rira, tai sinh va bao thay
céc 16i loc theo quy trinh xac dinh san. PAm bao
chat lwong nuwéc loc dong thoi ting tudi tho cua

cacldiloc, qua d6 giup tiét kiém chi phi bao tri cho
ca khach hang ciing nhw nha san xuit. Bwdc tiép
theo, nhém &ng dung logic md vao b diéu khién,
gitp cho bd diéu khién tré nén thong minh hon,
thay thé con ngwoi ra quyét dinh khi nao cn suc
rira tai sinh, khi nao can thay 16i. Muc dich cta viéc
giip may loc nuwérc tré nén thong minh hon nham
giai quyét van dé chit lwong nguén nwédc dau vao
khac nhau, ddm bao chat lwong nwéc dau ra céd
chat lwong t6t cho moi khach hang sir dung may
loc nay. Xay dung dwa trén Kinh nghiém cuaa
nhitng chuyén gia héa hoc, logic m¢ da gidp ching
ta giai quyét tét van dé nay. Khéng dirng lai & do,
viéc 1ap dat hé théng may loc nudc tich hop cdm
bién pH va TDS, cung v&i viéc xay dung hé thong
Internet van vat (IoT), ching ta sé xay dung dwoc
b co s& dit liéu 1én vé chat lwong nwéce & nhirng
ving c6 lap dit may loc GFLife. Tir d6 c6 thé lién
két v&i cac cong ty cung cdp nuwdc sach dé€ xay
dung hé théng gidm sat chit lwong nwdc cung cap
cho nguoi dan, ddm bao loi ich cho x3 hoi.
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We are living in an era where technology is growing rapidly, electronic household appliances are
becoming more modern and smarter. Water purifiers, a popular one are not out of that trend. However,
due to the difference in water supply conditions and the amount of water used by each family, the
problem of cleaning and replacing the core to ensure output water's quality has not been concentrated.
Therefore, in this article, the authors presented the research, designing the device to automatically clean
the filter cores, and applied Fuzzy Logic to calculate the time of washing, replacing cores according to the
input water's quality in different regions. The controller has been integrated in the GFLife water purifier,
providing good test results in many different locations.”



