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TOM TAT
Trong nhitng nam gdn day, tinh trang xdy dung thiy dién va cac hoat dong khai thac tai
nguyéen nuoc thuong nguon song Mekong da va dang gay thiéu hut nguon nuée vé ha luu.
Hon nira, yeu 16 nuéc bién dang do bién doi khi hdu cing voi viéc cdc tinh, thanh phé khu
vie Dong bang séng Ciru Long c6 cao dg tw nhién thdp, dd gdy ra hién tu"O’ng xdm nhdp man
ngng né. Bén Tre, Viét Nam la mot trong nhitng tinh chiu nan xam nhdp man tram trong nhat
ca miede. Theo mét sé6 bdo cdo giita thang 3/2020, nhiéu tuyén séng trén dia ban tinh da
nhiém mdn 7 - 10%o. Riéng nuéc cap triec tiép cho sinh hoat da viegt mike bao déng 2%, g8 lan S0
voi 0,25%o trong quy chudn vé chdt luong nudc dan uong QCVN 01:2009. Truwde tich hinh dé,
nhém tdc gia da thiét ké va thi cong hé thong loc mede man ban tir dong quy mo hg gia dinh.
Hé thong sir dung cong nghé tham thau ngwoc RO cho kha nang xu Ly tot nguon nuée dau Vao
co do man tur O - 2%, dam bao chdt lwong nuoc Iuon nam trong quy chuan Hethéng dat cong
sudt loc trén 10 L/h, gitip ddp iing nhu cau dan uong hang ngay cua moi nguoi. Ngodi ra,

nguoi dung co thé giam sat thong s6 TDS, dé man, thé tich nwée da loc va diéu khién hé
thong tir xa bang dién thoai Android.

Tir khoa: May loc nudc; nhiém man; RO; d6 mén; hé tho”'ng loc nude man.
ABSTRACT

In recent years, hydropower projects and exploitation of upstream MeKong river has
been causing shortage of downstream. Moreover, the rising of sea level due to climate change
in combination with low natural elevation of (the) Mekong Delta region made saltwater
intrusion more serious. For instance, Ben Tre in Vietnam is one of the provinces suffering the
most serious saltwater intrusion. According to reports in mid-March 2020, many rivers in the
province have been affected by salinity of 7 - 10 %, living water sources reached thealarming
level at 2%0, more (than) 8 times compared to 0.25% in the standard of drinking water quality
QCVN 01:2009. In this situation, the authors have designed and implemented a semi-
automatic household desalination system. It is applied RO technology for the ability of
handling well feed water with the salinity within O - 2%, ensuring water quality always meetsthe
standard. The system also reaches a permeate flow of over 10 L/h, which helps to afford daily
dietary needs of each person. In addition, the system operation and indicators of Total
Dissolved Solids (TDS), salinity, filtered water volume can be remotely controlled and
monitored by Android phone.

Keywords: Water purifier; intrusion; RO; salinity; saltwater filtration system.

nhitng nam toi. Bién d6i khi hau va muc
o . nudc bién dang cao 1am ting cic ving ngap

_ Bién d6i khi hau duoc xem la mot van [yt, can tr& hé thong thoat nude, ting cudng
de quan trong dnh hudng deén cdc chinh sach,  do x6i 1&' ving bo bién. Dic biét 1a van dé
ke hoach va hanh dong cta Vit Nam trong  nhidm man, gay kho khan cho hoat dong

1. GIOI THIEU
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néng nghiép va cung cdp nudc sinh hoat.
Nudc bién dang lam x4m nhdp min siu vao
noi dia, cac céng ha luu ven song s& khong
¢6 kha nang lay duoc nuée ngot.

Bang bén dudi thé hién cac thanh phan
chinh va ham luong trung binh cua ching
trong nudc bién va nudc song trén toan thé
gioi:

Bing 1. Ham lwong cdc chit vé co hoa tan
chinh trong nwoc bién va song [1]

lon Bién | Song
(mg/L) | (mg/L)

Bicarbonate (HCO3") 142 58,0
Calcium (Ca?") 400 15,0
Silicate (SiO3) 6,4 13,1
Sulfate (S04%) 2700 | 11,2
Chloride (CI) 19.000 | 7,8
Sodium (Na®) 10.500 6,3
Magnesium (Mg?* 1.350 41
Potassium (K*) 380 2,3

D6 man la téng néng do cac ion hoa tan
trong nudc. Dya vao Bang 1 c¢6 thé thiy nudc
song c6 do man khoang 120 mg/l (0,12%),
rat thap so voi nudc bién khoang 34.500 mg/l
(34,5%). Trong d6, Na* va CI" chi chiém
khoang 0,1% trong nudc song, trong khi
chiém hon 85% trong nudc bién. Tinh trang
nhiém min & mién Tay Nam B9 khién lugong
Na* va CI" trong nuéc séng ting dang ké.

Tai tinh Bén Tre, dd man do dugc trén
nhiéu tuyén séng va kénh rach trén dia ban
huyén Chg Léach dat tir 4% dén 6%. Tai Hcl
lao Tién Logi, xa Tién Long, huyén Chau
Thanh, tinh Bén Tre, do dugc bao boc boi
con song Ham Ludng nén nudc man xam
nhap da & mac 7% dén 10% Hau hét &nha
may xir 1y tryc tiép ngudn nudc dau vao tir
song khién dau ra nudc sinh hoat bi nhiém
man 1én dén 2% [2]. Dé sir dung ngudn nude
nay, vi¢c trang bi thém hé théng loc trung
gian 1a rat can thiét. Trudc tinh hinh do,
nhém tac gia dd nghién ctu, thiét ké va thi
cong may loc nudc nhiém man sir dung

cong nghé RO. Két qua thu duoc cho chat
luong nudc dau ra dat chuén an uéng voi do
man dudi 0,25%0. May loc két hop bo didu
khién va giam sat chit luong nudc qua dién
thoai, gitp nguoi dung danh gia khach quan
va thuan tién hon trong qua trinh str dung.

2. COSOLY THUYET
2.1 Khai niém nwéc nhiém min

Nudc nhiém min 13 nudc chia ham
llmng dang ké cac mudi hoa tan (chu yéu la
mudi NaCl) vuot qua muc cho phép. O Viét
Nam, tiéu chuan nudc cdp cho an udng 1a do
man khong vuot qué 0.25%0. PO man aanudc
dya trén cac mudi hoa tan. D6 min trong
nudc thay doi theo dic thu timg nim, phuy
thudc vao luong nudc séong thuong ngudn dd
vé, cac yéu to khi twong thay van trén toan
vung theo thoi gian va téng ham luong mudi
tan trong nudc.

Bdng 2. Phan loai nguén nuoc theo do man

Ngut“)n nudc D6 man (%)
Nudc ngot <05
Nuoc lo 0,5-30
Nudc man 30 -50
Nudc mudi > 50

2.2 Gidi thiéu cong nghé loc nwée RO

RO (Reverse Osmosis) la cong ngh¢ loc
nuéc st dung nguyén 1y thim thau nguoc.
Qua trinh thim thiu dugc dinh nghia 1a su
dich chuyén thy dong cta cac phan tir dung
modi qua mdt mang ban thAm dén mét khu
vuc co néng dd cao hon cia chét tan theo
khuynh huéng can bang nong do chét tan &
hai bén. Qua trinh nay dién ra trong tu nhién
va khong tén nang lugng. Cong nghé RO
hoat dong theo nguyén 1y nguoc lai voi hién
tuong nay nén dugc goi la thim thau nguoc.
Khi cdp mot ap suit 16n hon ap suit tham
théu, dung moi ¢ ddy 1a nude di chuyeén ti
moi truong nong do chat tan cao sang moi
truong c6 nong do thap dugc ngan cach boi
mang ban thAm. Két qua thu duoc 13 nudc
tinh khiét va hdn hop nudc co6 d6 min cao &
hai ngan khac nhau.
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L5i loc RO duoc ciu tao tur nhiéu tAm
loc cudn tron theo hinh xoan bc xung quanh
dng loc trung tam. Mbi tim loc gdm mot
mang phang c6 ba 16p: 16p vai polyester, xop
polysulfone va 16p loc polyamide day chi 0,2
um. Lép xp polysulfone co chirc ning gia
¢b cho 16p loc mong, chinh 16p loc niy s&
thuc hién chic nang chinh loai bd cac tap
chit: hoa chit, vi khuin va vi rat ra khéi
nude. Gitta cac tAm loc déu c6 tAim dém tao
khoang tréng cho nuéc chay qua.

Hinh 1. Nguyén Iy cua céng nghé RO

Nuéc nhiém méan (mili tén mau do)
dugc bom vao va chdy doc theo hudng hinh
tru doc theo bé mait bén ngoai cua mang.
Duéi 4p lyc bom, mdt phan nudc tham théu
nguoc qua mang (mii tn mau xanh) chay vé
phia ong loc tao thanh nudce tinh khiét, d¢é lai
muodi va vi sinh vat tap trung trén bé mit
mang. Diéu nay khién cac 16 nho ciia mang
ban thim bj l'flp kin trir khi n6 duoc loai bo
dt nhanh bdi dong chdy ngay bén trén, day
cling chinh la nguyén nhan phai thay 161 loc
sau mot thoi gian su dung. Phan nudc con lai
khong kip tham thdu s& bi ddy ra ngoai véi
d6 man 16n hon nhiéu so v&i nuée ban dau.

2.3 Uu diém va nhwoc diém cia cong
nghé loc nuwéc RO

Uu diém: Cong nghé RO rit phd bién &
Viét Nam, dé lép dit, c6 kha nang khir mudi
khoéng tbt, nguon nudce dau ra sach. Phu hop
xur 1y cac nguon nudc nhiém man, nhiém lo.

Nhuwoe diém: Lam mit di cac khoang
chat co 11, phai thay 161 sau mot thoi gian st
dung, chi phi thay 16i dat, ...

2.4 Thiét ké h¢ thong may loc RO
2.4.1 May loc
Yéu ciu:

- May loc dugc nude co6 do rqna_“lr‘l tu: 0 - 2%
xuong dudi 0,25% theo quy chuan &hat lugng
nude an uong QCVN 01: 2009.

- Phuc vu cho ho gia dinh 4 thanh vién
trong vin dé an udng. Theo tiéu chudn cép
nuéc bén trong TCVN 4513: 1988, dbi vai
cac nha ¢, nuéc sinh hoat dung hang ngay
1y & voi cong cong ciia dudng phd, tleu khu,
tiéu chuan ding nudc trung binh mdi nguoi
lay tir 40 - 60 L/ngay. Chon 10 L/nguoi/ngay
trong van dé an udng, vy may phai tao ra it
nhat 40 L/ngay.

- Th(‘fi gian loc nhanh, chon cong suét loc
it nhat 10 L/h.

- Kich thudéc nhd gon, tham my, dé lép
dat, van chuyén.

Tinh toan 4p suit thim thau:

Nhu da trinh bay ¢ trén, nudc song
nhiém man chu yéu do NaCl, @0 man 2% @
nghia trong 1 lit nudc c6 2g mudi NaCl.
Nhom tac gia sir dung mudi dn NaCl pha ché
tugng trung va dung but tha TDS dé do tong
chat ran hoa tan. Vi chi c6 NaCl trong nudc
nén c6 thé xem hai thong s6 nay nhu nhau.

Xét trong mot 1 1it nuéc nhiém min:

Khéi lwong NaCl: m=2,0 g

S6 mol NaCl:
O

n=—_=___=0,0342mol D)
[1 58,44

Nong d6 mol NaCl:
[ 0,0342

c= _= =0,0342 M. (2)
0 1

Do 1 mol NaCl tao ra 2 mol hat trong dung
dich nén tong nong d6 cac hat hoa tan trong
dung dich la: ¢ = 2 x 0,0342 = 0,0684 []

Ap suét thim thau tai 30°C theo phuong trinh
Val’t Hoff:

Ps=cxRxT=0,0684 x 0,0831 x 303,15
~ 1,72 bar = 25 psi 3)
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Trong do:
0.000

R: Hang sb khi, don vi 1a
00.0

T: Nhiét do Kelvin, don vi 1a K.

Ps: Ap suat tham thau, don vi 1a bar hodc psi.
Day la ap suat tai trang thai céan bang,

khong xay ra hién tuong thAm thau, can cung

cap mot ap sudt 16n hon dé qué trinh thim
thau nguoc xay ra.

140
——P/30°C 12502

o

Ap suét thim thiu
®
o

0 4 6 8 10
P9 man tinh theo NaCl (%)

Hinh 2. Tdc dong cua do man doi véi ap sudt
tham thau
Chon 16i lgc RO:

Lf)i lgc ph'é}i chiu dugc ap suit 16m hgn
ap suat tham thau va co6 luu lugng dong tham
tr 10 L/h tro 1én.

Qua nghién ctru, nhém tac gia nhan thay
161 lopc DOW FILMTEC TW30-1812-50HR
danh cho quy md h¢ gia dinh phu hop vei
nhitng thong so dé ra.

Hinh 3. Léoi RO duoc sir dung
Bdng 3. Thong s6 16i TW30-1812-50HR

Thugc tinh Théng sb
Nhiét d¢ t6i da 45°C
Ap suit téi da 150 psi
Iju'u lu(,n}g dong tham to61 da 218 L/h
6 130 psi

Tinh toan ap suit bom:
Cong thirc tinh luu lwong dong tham [3]:
F=Kx(Pp—Ps) 4)
Trong do:
F: luu luong dong thim, don vi 1a L/h
K: hé s luu luong, phu thude dic tinh mang
loc va &p suét tham thau, don vi |ahm

Pp: Ap suit may bom, don vi 14 psi.

Hé s6 luu lugng:

Om _ 218 0

T (Um0l (130-25) =0207;— 09
O

Trong do:

Pm: Ap suat van hanh cia mang, don vi la
psi.

Fm: Luu luong dong thdm t6i da tai Pm, don
vila L/h.

Ps: Ap suat tham thau, don vi 14 psi.

bé dap ng luu lrong dong tham F = 10 L/h,
Ap suat bom tdi thiéu la:

Pp :_+Ps: +25273p51 (6)
0 0,207
Trén thi trudng chi pho bién loai 125 psi,
140 psi, 150 psi danh cho loai mang loc nay.
Chon may bom 125 psi dé dam bao an toan
cho mang loc.

Hinh 4. Mdy bom mang TF - 8379.



Tap Chi Khoa Hoc Gido Duc Ky Thudt Sé 61 (12/2020) 21
Trwong Dai Hoc Sw Pham Ky Thudt TP. Ho Chi Minh

Nhom tac gia sir dung bom mang TF —
8379, dudi day 1a thong s6 ciia may bom:

Bing 4. Thong sé6 mdy bom mang TF - 8379

Thudc tinh Théng s6 dinh mirc
Dién ap 24 VDC
Dong di¢n 0,34 A
Ap suat bom 125 psi
Luu luong 1,2 L/m

Luu luong dong tham t6i da khi sir dung
may bom trén:

F =K x (Pp—Ps) =0,207 x (125 — 25)
=20,7 L/h (7
Dudi day 1a biéu do thé hién mdi quan hé
gilta luu lugng dong tham va d6 man khi sur
dung 16i loc da chon & &p suat bom 125 psi:

Ap suit tham thau P; (psi)

0 25 50 75 100 125 150

—
=25
= 209207 204 198
E 2 18,1
=
N
215
=
=
2
£ 10
=
=
5 5
3 < F
P

0 2 4 6 8 10 12
P9 min theo NaCl (')

Hinh 5. Téc dong ciia dé man doi véi leu
lwong dong tham

Nhu vdy, theo ly thuyet may bom 125
psi c6 thé rat ngan thot gian loc 40 lit nude
tinh khiét tir 4 tiéng xudng gan 2 tiéng.

Tinh toan di€én nang tiéu thu:

Gia dinh hé s6 hdi phuc 1a 50%. Cr 2L
nuée nhiém min dugc bom tao ra 1L nudc
tinh khiét va 1L nudc thai c6 d6 man gap doi
ban ddu. May bom tiéu ton luong ning lugng
bang tich ap suit bom va thé tich nudc duge
bom.

bién nang tiéu thy dé tao ra 10 L nuée
tinh khiét [3]:

_ Lpx [ (125 x0,06895)x(20 x1073)
T 3% 36
=0,0048 [1[ 1A ®
Trong do:

A: Dién nang ti€u thy, don vi 1a kWh.

Pp: Ap sudt bom, don vi 1 bar.

V: Thé tich nu6c can bom, don vi 1a m®.

Pé san suit 40 L/ngay can tiéu ton:
4x[1=0,01920101h 9
Thiét ké hé thong loc:

Nuéc cip -
|

Valve
dién tir

Thém thau | NUO¢ 520 -
Nguoc 17

«

Nue thai
Hinh 6. So' do khoi hé thong loc

- Tién xir Iy: Gom 3 15i loc, trong d6 16i sd
1 dé loc cac chét ran khong tan trong nudc
nhu cat, bui, nhua c6 kich thudc 16n hon 5
um. Lai s6 2 1a 16i loc than hoat tinh gitp
lam ngot nudce, loai bé cac mui la, mui Clo,
mot sd chat doc hai troOng nudc. Loi thir 3
loai bo nhitng vét thé 16n hon 1 pm gitp bao
vé va kéo dai tudi tho mang loc RO.

Tién xF Iy [—» Bom ¥

- Bom: Str dung mdy bom 125 psi tao ap
lyc 1én man loc RO.

- Valve dién tu: Ngan tinh trang tu loc khi
ap suét nguon nudc cap tang cao va tinh
trang ri nudc thai gay lang phi.

- Ap ké: Kiém tra thu cong ap lyc trong
mang RO dé danh gia tinh trang cua may,
néu qué ap luc chiu dung ctia mang (trén 150
psi) phai dimg hoat dong loc ngay lap tic dé
tranh hong mang.

- Tham thau nguoc: Ldi RO giup loai bo
cac phan tur 16n hon 0,1 nm cho ra nudce tinh
khiét.

- Binh chira: Chira nuéc tinh khiét sau khi
loc.



2.4.2 Mach diéu khién
Péi twong nghién ciru:

Module vi diéu khién ESP32, cam bién
téng chét ran hoa tan TDS, cam bién khoang
cach bang tia laser ToF VL53L0X, buzzer,
dén led, man hinh LCD hién th.

Phin mém hd tro: Solidworks thiét ké co
khi, Visual Studio 1ap trinh ung dung
Android sir dung nén tang 1ap trinh tng dung
di dong cross-platform Micosoft Xamarin.

So d0 khoi hé thong

Ngoai kha nang loc nudc nhiém min,
may két hop do dac cac tham s6 TDS, do
man va thé tich nudc trong binh chira sau d6
danh gia chat luong nudc va gui lén
Firebase, nguoi dung chi can cai dat tng
dung Desalination Monitor 13 ¢ thé theo ddi
cac thong sd ndy va didu khién may tir bat ctr
dau. Bén dudi 12 so d6 khi hé thong:

Dién thoai
Android

Firebase
Cloud

Giao fiép
Wifi

Cam bién

.,
vl—’

—

Vixaly
frung tam

Bang luc

Hién thi

Ngudn cung cép

Hinh 7. So do khoi hé thong
c. Luu dd giai thuit:

Mach diéu khién c6 chirc ning do dac
cac thong s6 va nhan Iénh diéu khién tir dién
thoai thong qua Firebase. Sau day 1a luu do
thuat toan cua mach diéu khién.
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Khoi tao, khai bao

Xac dinh trang thai may dira vao nnit
nhan valénh tir Firebase

Diéu khién Led, Buzzer. Bom va
Valve dién tir dira vao trang thai hién
tai

v

Doc gid tri TDS

v

Chuyén déi TDS sang d6 méin

Dénh gia chat hrong nrde

v

Do thé tich nwéce trong binh chira

v

G di¥liéu 1én Firebase

v

Hién thi cac théng s6 ra LCD

Hinh 8. Luu do thudt todn ciia mach diéu khién
3. KET QUA NGHIEN CUU
3.1 Thiét ké hé théng may loc

3.1.1 Banvé may loc

Sau khi tinh toan, lya chon va do dac
kich thudc linh kién, nhom giac gia tién hanh
thiét ké may bang phin mém Solidworks.
May co kich thude: D x W x H =200 mm x
685 mm x 550 mm.

Hinh 9. Anh render may loc niée trén
solidworks
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3.1.2 Thi cdng may loc
Phéan khung st dung st dé gia cd, xung

quanh 6p mica 3 mm va nhiéu chi tiét khac
duoc in 3D.

Hinh 10. Anh thuc té bén ngoadi may

Vi tri mach diéu khién duoc thay ddi so
véi thiét ké dé thuan tién cho qua trinh lap dat.

Hinh 11. Anh thuc té bén trong may
3.1.3 Néi dung hién thi trén LCD

Man hinh LCD duoc gén trén may loc,
hién thi cac thong so:

TDS: Tong chit ran hoa tan.

SAL: B man.

VOL: Thé tich nudc tham.

STT: Trang thai hoat dong hién tai cua

may gom: Loc/Dimg/Day
(RUN/STOP/FULL).

QLT: Chat luong nude sau khi loc gdom:
Tot/Kém (GOOD/BAD).

DATN 2826
TDSi<28ppPm VOL:3.1 L

SAL:<0.082% STT:FULL
QLT: GOOD

Hinh 12. Cdc théng s6 hién thi trén LCD

3.1.4 Giao dién vrng dung dién thoai

Nguoi dung c6 thé gidm sat va diéu khién
may loc tir xa bang dién thoai Android thong
qua Ung dung. Trén tng dung thé hién chi

tiét cac thong s6 nhu man hinh LCD gén trén
may loc.

LOC

Hinh 13. Giao dién ving dung trén dién thoai
3.1.5 Giao dién Firebase Cloud

Firebase Cloud 13 mot giai phap tot dé
Iwru triv dit lidu. Cac thong s giri 1én Firebase
bao gdm trang thai may, TDS, thé tich nudc
loc, ngau sb bao trang thai online/offline cia
may va cudi ciing 14 1énh diéu khién.

desalination-7bd70
- Index
L. -M8J2nXEUJsSUesgR 2z
| ID: "IndexArea"
- ROIndex: “RUN,,8.0,222"
- -M8PpSJxHVHIPAVSCaRH
. cMD: "RUN"

1
- ID: "CMDArea"

Hinh 14. Giao dién Firebase Cloud
3.2 Két qua do

_ Tién hanh dit tén cho cac dai luong dé
dé dang biéu thi:

Fi: Luu lugng tham 1y thuyét.

Ft: Luu luong tham thuec té.



Vs: Thé tich nu6e thim
Vp: Thé tich nuéc ngd vao.
Vi: Thé tich nudrc thai.
Vp ludén duy tri & mic 6 L.

Sau khi chay kiém thir trong nhiéu gio
lién tyuc, nhom tac gia da thong ké so li€u cho
ra cac biéu do bén duoi:

0 15 30 45 60 75 90

200 « 201 Théi gian (phut)
£ 150
=
N
=
< 100
w
2
o
50
16 26 26 32 26 23 |9
0

—e— Nudc cip Nudc loc

Hinh 15. Si thay déi chi s6 TDS nuwrée cdp va
nuoc loc theo thoi gian

Danh gia: May dap irng kha nang loc nudc

nhiém man tir 0 - 2%n, thanh nudc dat qy

chuan nwoc an uong QCVN 01:2009.

4500 8
4000 153 156 155 166
1b
_
£ 3500 ue
= =
£ 3000 132 12 <=
N [P}
& 2500 10 =
= 2010 =
< 2000 , = ¢ <§
o= 1500 1390 |
= 1s0 = ool - B
000 76 8 &= = 8 * 3
= == = 565 = =
MW = 5 E x 5 = 8 2
55 75 775 92 95 97 105
Ap suat bom trung binh (psi)
== TDS Fi ——F

Hinh 16. Tdc dong ciia dp sudt bom va do
man nwoc cap toi luu lwong tham
~ Danh gia: Mdy bom dat 105/125 psi ap
suat dinh mac. Luu lugng tham ty I¢ thuan
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v6i ap suat bom va ty 1& nghich véi d6 min
nuée cap. Pam bao luu lwong thim trén 10
L/h nhu yéu cdu khi d6 min nudc cap la
2,01% va &p suat bom trén 100 psi. V&i
lwong thdm 1a 13,2 L/h tai 4p suat bom 105
psi va chi s6 TDS 2010 ppm (d6 min
2,01%00), mat 3 tiéng dé loc ra 40L nudc tinh
khiét, dat yéu cau vé thoi gian d& ra. Tuy
nhién, luu lugng thim khong thé dat 20,7 L/h
nhu tinh toan truée hét do may bom khong
dat mirc 125 psi nhu thong sd san xuat.

Str dung s6 liéu TDS va ap suit bom cua
hinh 16, quan sat bic¢u do bén dudi:
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Hinh 17. Sai s6 gitka luu lwong tham Iy
thuyet va thuc té

bénh gia: Co6 sy sai léch gitra luu lwong
tham 1y thuyét va thyuc té, ti 1¢ trung binh la
0,85. C6 nhiéu nguyén nhan dan dén khéc
biét nay. Pau tién ké dén 1a hé s6 K thuc su
bi anh huong boi dic tinh ctia mang loc RO
nhu dién tich tiép xtc, nhiét do nude, that
thoat 4p sudt va hang sd thim cia mang.
Nhom tac gia dwa trén bai viét cia mot
chuyén gia da don gian hoa viéc tinh toan,
din dén sai s6 16n giira cong suat loc ly
thuyét va thuc té. Tiép dén 1a sai sb dung cu
do, nhom tac gia sir dung cong cu ap ké co c6
gidi han do 150 psi, d6 chia nho nhat 1a 5 psi,
trong quéa trinh do 4p suit khong 6n dinh,
phai udc lugng cha quan dan dén sai s6 vé ap
suat bom.

Tiép theo 13 biéu dd thé hién hiéu suét
loc cua may:
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Hinh 18. Twong quan giita thé tich mede
tham va nuoc ngo vao

Panh gia: Hé sb hoi phuc trung binh
khoang 33%, tic 14 cr 6 L nudc nhiém min
ngo vao chi héi phuc duoc gan 2 L nudc tinh
khiét va 4 L con lai 12 nuéc thai. Nhu vy, de
loc dugc 40 L nudce tinh khiét & yéu cau, can
khoang 121 L nudc nhiém min ngd vao. Dé
cai thién hé sb nay tranh lang phi nudc, cé
thé 4p dung bién phéap loc nhiéu giai doan,
ngd ra ctia 161 RO thir nhét 1 ngd vao cua 15
RO thi 2... Luu Y, thé tich nudc ngd vao cia
tang ké tiép bi s& giam di 33% so voi thé tich
nudc ngd VAo cua tang trude do hay do min
s& tang thém xap xi !

= 1,5 lan, vi du
1-0,33

trong dé tai nay 12 tir 2% 1€n 3%x. Nhu vgnéu can
thiét phai tinh toan lai dé chon may

bom va mang RO vi ap suat tham thau s&
tang 1én theo cong thure Ps(i+1) =1,5 Psgi).

4. KET LUAN

May loc xir 1y tot ngudn nuée sinh hoat
nhim min 2% & mién Tdy Nam B9, &pimg
cac sinh hoat co ban cua nguoi dan khi thién
tai xam nhap man xay ra. Ngoai kha nang loc
man, cong ngh¢ RO c6 kha nang loai bd cac
vi khuan, mam bénh, ddm bao an toan sirc
khoe cho ngudi s dung. Nho kha nang ghep
tang cac mang loc RO, c6 thé tiét kiém
nguén nudc ngd vao doéng thoi ting san
luong dong tham.

May hoat dong on dinh trong thoi gian
dai. Cac cam bién theo doi chat lugng nudc
kha chinh xac.

Ung dung trén dién thoai hoat dong on
dinh, giao dién than thién ngudi dung.

Tuy nhién cong suat cua san pham hién
tai van con kha nhé chi phu hop véi nhu cau
ho gia dinh.

LOI CAM ON

Xin chan thanh cam on Ban chi nhiém,
khoa Dién — Dién tir truong DH Su Pham K§F
Thuat TP. HCM di tao diéu kién thuan lgi cho
nhom tac gia nghién ciru va hoan thién san
pham maéy loc nude nhiém mén sang nude ngot.
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