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Danh bt xa bd la mot trong nhivng chién lwvgc phat trién kinh té bién & nwéc ta néi riéng va
trén thé gi¢i néi chung. V&i nhivng tau ra khoi danh ca, viéc an udng sinh, hoat 1a mét trong
nhirng yéu té6 quan trong gitp giam chi phi va tdng san lwong danh bat. Trong qua trinh ra
khoi, nwéc ngot sinh hoat thwérng dwoc cac tau danh bat mang tir dat lién. Piéu nay lam
tang tai trong cla tau, tdng chi phi va han ché vé lwgng nuéc sinh hoat. Bai bao nay trinh
bay vé viéc thiét ké ché tao hé thdng loc nwéc bién thanh nwéc ngot str dung ndng lvong
mat tréi cong suét 10 lit/gi® gidp ngw dan danh ca chd déng vé ngudn nwéc gidm tai cho tau
cé va giam chi phi ban dau cho ngw dan. Két qua nghién ctru 1a co sé trong viéc tinh thiét ké
hé théng loc nwéc néi chung va ap dung vao san xuét thuc té.

Danh bét hai san xa b®, hé thdng loc nwéc, loc nwéc bién thanh nwéc ngot, pin mét troi.

Offshore fishing is one of the strategies for developing marine economy in our country in
particular and in the world in general. For ships that go out fishing, eating and drinking are
ones of the important factors that help decrease the costs and increase the yield. During the
sailing process, fresh water is usually brought by fishing boats from the mainland. This
increases the load of the vessel, increases the costs and limits the amount of water used.
This article presents the design and manufacture of a system that filters seawater into fresh
water using solar energy with a capacity of 10 liters/hour to help fishermen take the initiative
in water resources to reduce the load on fishing vessels and reduce the initial costs. The
research results are the basis for calculating the design of water purification systems in
general and applying them to actual production.

Offshore fishing, water purification system, seawater purification into fresh water, solar
battery.

1. GIOI THIEU

Nudéc 12 thanh phan méi trudng gan lién véi
su ton tai, phét trién cia con ngudi cling nhu
su séng trén hanh tinh. Vai tro to 16n caa nudc
d6i véi doi séng con nguoi ciing nhu tinh
phtc tap cta cac quan hé xa hoi phat sinh
trong qud trinh khai thac, su dung, tac dong

t6i nudc. Nudc ngot 1a sy phat trién cua ca
nén van minh va 13 yéu té quan trong dé duy
tri sy ton tai cua con nguoi, dong vat, thuc vat
cua trai dat.

Hién nay cung véi sy phat trién cua cong
nghiép va khai thac, ching ta phai d6i mit
ngay cang nhiéu véi cac hién tugng cuc doan
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nhu bién ddi khi hau, 6 nhidm méi trudng,
nong Ién toan ciu, xam ngap man, 6 nhiém
ngudn nuéc ngot. PE khic phuc cac hién
tugng trén dac biét 1a lién quan dén nuéc ngot,
con ngudi ludn ¢ gang nghién ciu va dua ra
nhiéu phuong phap dé co6 duoc ngudn nudc
ngot sach tinh khiét.

O Viét Nam, duong bo bién trai dai theo chiéu
dai dat nuéc dem lai ngudn loi vé thay san va
kinh t& vo cung Ién. Viéc danh bat thay san
dem lai ngudn kinh té 16n va giai quyét duoc
nhiéu viéc 1am cho hang triéu ngu dan. Pé
khai thac triét dé nguon loi thuy san tir bién
cac ngu dan phai bam bién dai ngay dé danh
bat c4, phai di ra nhitng ving bién sau va xa
dat lién. Bé thyuc hién diéu d6 ho phai chuan
bi rat nhiéu nhu phuong tién va dung cu danh
bat, trén hét dé co thé bam bién dai ngay ho
phai chuan bi nhu yéu pham, thyc pham va
biét 1a nudc udng. Thong thuong, nudc ngot
s& duoc dy trir va van chuyén tir dat lién va
mang theo tau cé, diéu ndy sé tang tai trong va
tang chi phi cho ngu dan.

Thiét bi loc nudc bién thanh nudc ngot gidp
ngu dan giam thiéu tai trong cho tau ca ciing
nhu giam cac chi phi ban dau gitp giam chi
phi, tang tinh chi dong vé nguén nudc dang la
mot van dé& cap thiét. Thiét bi loc nuéc bién
thanh nudc ngot su dung tai cac tau cé sé giai
quyét duoc bai toan vé kinh té.

2. CONG NGHE LOC NUOC BIEN THANH
NUOC NGOT

2.1. Phwong phap trao déi ion

Phuong phap bién nuéc bién thanh nudc ngot
bang phuong phép trao d6i ion 1a phuong
phdp maoi va co ky thuat cao. Phuong phap
nay str dung cac tam nhua dé trao doi ion. Cac
tam nhya nay c6 2 tén goi, nhua trao ddi ion
duong goi 1 cationit, con nhua trao doi ion
am goi 1a anionit. Khi cho nudc bién di qua bé

chira cac tam nhya nay thi cic cation nhu Na+
bi tim nhua cationit gitr lai va day vao nuéc
cac ion H+. Cac anion nhu Cl- bi tim nhua
anionit hip thy va day vao nudc ion OH-.
Nudc ra khoi bé c6 ham lwong ion Na+ va Cl-
nho, nghia 13 c¢6 ham lwong mudi nho, ta cé
thé thu dugc nudc ngot. Hay noi cach khéc ta
¢6 thé thu dugc nude co6 ham lwong mudi thap.

Uu diém cua phuong phap nay 1a: Pon gian,
dé 1am va d& lip dat, than thién véi mai
trueong. St dung duoc lau dai va st dung dugc
nhiéu lan, tén it niang lwong. Nhuge diém cua
phuong phap nay la: Chi phi dau tu cao,
khong loai bo duoc triét dé mudi trong nudc,
nguon nude thanh pham chua dat chuan nudc
tinh khiét.

2.2. Phwong phap str dung mang loc RO

Phuong phap nay st dung mang loc RO dé
loc nuéc bién thanh nudc ngot, day 1a phuong
phép tién tién c6 d6 tng dung rong réi.
Phuong phép nay dua trén nguyén ly tham
thiu nguoc va st dung mang loc cé kich
thugc rat nho chi tir 0,1 dén 0,5 um dé loc
tham thau.

Hé théng loc nudc bién thanh nuéc ngot bang
mang loc RO gom 4 giai doan:

Giai doan 1: Mang loc PP5 sé cO chirc nang
loc so bo dé loai bo rac can lo lung co kich
thu6c 16n hon 5 micomet.

Giai doan 2: Nudc sau khi di qua mang loc
PP5 s& duoc hat sang mang loc thr 2, mang
loc thir 2 dugc lam tir than hoat tinh, cac phan
tir clo du s€ bi mang loc nay gitr lai.

Giai doan 3: Mang loc PP1, mang loc PP1
duoc ép tur bong soi 6 kich thudc 1 micormet,
chinh vi vay céac phan tir c6 kich thudc Ion
hon 1 micoromet s€ bi mang loc nay git lai.

Giai doan 4: Mang loc RO nuéc di qua mang
loc PP1 s& duoc diy qua mang loc RO, mang
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loc RO ¢6 kich thugc rat nho, chi c6 phan tir
nuéc méi ¢6 thé di qua, cac chat con lai s& bi
gitr lai qua duong nudc thai, sau khi nudc di
qua mang loc RO s& tiép tuc di qua cac mang
loc T-33, mang loc nano bac dé bd sung PH va
khtr khuan, cho ra ngudn nuéc tinh khiét co
thé sir dung duoc ludn.

Phuong phap nay c6 uwu diém nhu sau: Van
hanh don gian, loai bo triét & dwoc lwong
mubi trong nudc, than thién véi moi truong.
Phuong phép nay ¢ cac nhuoc diém sau: Chi
phi dau tu cao, dé hoat dong 6n dinh thi phai
¢6 ngudn dién 6n dinh, phuong phap nay co
luong nude thai 16n, tudi tho cia mang loc
khong cao dé bi tic nghén trong qua trinh loc.

2.3. Phwong phap chwng céat

Phuong phap chung cit nudc bién thanh nuéc
ngot 1a phwong phap dugc st dung phd bién
trén thé gisi vi né cé thé loai bo duoc triét dé
lugng mudi trong nudc va tach mudi riéng lé.
Pau tién nuéc bién duge dun néng dén nhiét
do 100°C, luc nay cac phan tir nudc sé bay hoi
cac chat vo co, hitu co va cac chit hoa tan
NaCl déu khong bay hoi. Khi gap lanh hoi
nuéc $& ngung tu va chuyén tir thé khi sang
thé long va tir d6 ta thu dugc nudc ngot.
Phuong phap nay duogc ap dung tai cac nha
may khir mudi chuyén nghiép.

Phuong phéap niy co cic uu diém sau: Pon
gian, dé ché tao, hiéu qua 1am viéc cao thu
duge 100% nudc tinh khiét khi loc, chi phi
dau tu hop ly, tudi tho cao, khdng phat sinh
nudc thai khi trong qua trinh lam viéc, ngoai
viéc loai bo duoc toan bo mudi thi nudce thanh
pham con duoc tiét trang hoan toan. Nhuoc
diém cua phuong phap nay la: Thuong xuyén
phai bao tri hé théng dac biét 1a thiét bi gia
nhiét, bo phan chung cat d& bi déng can trong
qua trinh 1am viéc gay giam hiéu suét cua hé
thong.

3. TINH TOAN THIET KE HE THONG LQC

mEEi

v

Ngudn ning
hrong mit trot

| He théng N He& ﬂmng
Bom
‘. }_" loc thé H chung cit
Nwdc | Bé chira |
bidn dau | .

vao

Hinh 1. So’ d6 nguyén |y hé théng loc

Hé théng loc nudc bién thanh nuéc ngot cong
sut 10 lit/gio s dung phuong phéap chung cét
véi nguon cap st dung dién niang lwong mat
troi. Két cau hé thdng bao gom: cac 16i loc thd
cé tac dung loc can c¢o6 kich thudc lon. Nudc
qua 16i loc tho s& duoc dua téi hé thong chung
cat. Nu6c bay hoi s& duoc ngung tu va dua
vao bé chira dé dung. Bom va hé thong chung
cat duoc cp nguon bang niang luong mit troi.

3.1. Tinh toan thiét bj loc dau vao

Nuéce dau ra cua thiét bi loc ban dau chinh 13
dau vao cua ndi chung cét. Vi vay, thiét bi loc
thd phai dam bao vé luu luong cling nhu chét
lugng nudc vao ndi chung chét.

Y&u cau cho céc thdng sb ky thuat cua thiét bi
dugc lya chon: dya trén co ché, théng sé va
nguyén ly hoat dong cua thiét bi ta c6 duoc
yéu cau luu lugng nude dau ra cia hé théng
loc tho twong duong véi yéu cau luong nudc
dau vao caa noi chung cat. Tur d6 ta co [1]:
Vprer = Vevne = Vi1 + Vo 1)
Trong do:

Vi = mxRy xH = ©x12,562x7= 3,43 (I) -
tich tir ddy ndi dén mit tro. (1)

Vo = 10 (I) - Thé tich nudc dé chung cit ¢
diéu kién 1y tuong. (2)

Tu (1) va (2), ta co: Vpror=3,43+10= 13,43
(I/h).

Thé
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Lua chon thiét bi loc thé ban dau duoc s
dung 12 loc ap luc nén thiét bi duoc chon bao
gom: Méy bom ting ap cip nudc bién vao cac
16i loc. Hé théng loc thd bao gém 03 cot loc.
Cot thir nhat dung 16i loc PP 10 inch - 5u:
gitp loc chin hét duoc céc tap chat I4n trong
nuée c¢6 kich thudc 5 p tré 1én. Loc va hap thy
cac chét hiru co, cac loai hoa chit, thudc trur
sau va clo ¢ trong nudc. Loc chan rat hiéu qua
nén cho phép bao vé tét hon cac cap loc phia
sau. Loai bo duogc da phan cac chat ban, tac
nhan c6 hai trong ngudn nudce bién.

L&i loc thir hai stir dung 18i than hoat tinh, than
hoat tinh c6 thanh phan cha yéu Ia carbon.
Carbon dugc nung ¢ nhiét do rat cao, tao ra
nhitng 16 nho li ti. Véi cau tric rdng, than hoat
tinh c6 thé hap thu manh cac chat khi, chat
Iong, phan ta hiru co, kim loai nang. Cong
dung cua 16i loc s6 2 UDF: Kha ning hap thy
cao, loai bo dugc cac chat hiru co, clo, sit,
mangan cing mot s6 kim loai nang khac co
trong nudc. Hap thu duoc ca thudc trir sdu co
lan trong nudc. Gilp hap thu hét cac chat gay
ung thu manh trong nudc nhu chloroform.
Hap thu vi khuan, khar mai va khir mau hiéu
qua.

L&i loc s6 3 CTO 10 inch 1a 18i loc thd 1am tur
than hoat tinh dang xop nén gitp hap thu céac
chét hitu co va chat doc hai, cac chat khdng
tan trong nudc. Cong dung caa I3i loc s6 3: La
I6i than dang bot, c6 tdc dung gilp loc sach
cac chat hiru co doc hai, loc cac chat nhon.
Gitp khir mui vi la c6 ¢ trong nudc, gidp
nudc khong cd mui tanh hoéi. Kich thudéc
duong kinh 13 10 inch. Lam tir chat liéu than
hoat tinh dang nén nén cé thé hap thu mui vi
tbt, ké ca 1a cac kim loai nang.

3.2. Tinh toan thiét ké hé théng chwng cat

Hé thong chung ct dugc nhan nude dau vao
tr hé théng loc thd, qua bo trung cat dé lay
nuéc dau ra. Nude dau ra véi cong suat 10

lit/h dam bao tiéu chuan nuéc ubng dugc. Hé
théng nay bao gom cac thiét bi chinh nhu: tr&
gia nhiét, noi chung, thiét bi ngung tu...

3.2.1. Tinh toan hé thiét bi sinh nhiét

Thiét bi cung cép nhiét cua hé théng 1a day tro
c6 codng dung 1a chuyén tir ning luong dién
nang thanh nhiét nang. Nhiét nang nay s& gilp
lam s6i nudc bién va tao thanh hoi nudéc
nguyén chat. Vi hé thdng nay, do nudc bién
c6 lwong mudi nhat dinh (35%) nén phai s
dung day tro cd kha nang chiu an mon, vi vay
Iua chon tré gia nhiét c6 16p pha vonfram.

Véi cong suat thiét ké 1a 10 lit/gio. Cho nhiét
d6 cua nude ban dau 1a 30°C, nhiét dung riéng
cua nudc la C = 4200 J/kg.K, nhiét dung héa
hoi riéng cua nuéc 1a L = 2.3x10%/kg. Nhiét
lwong can dé dun s6i 15 |it nuwdc tir 30°C dén
100°C la [6]:

Q1=mx (t,—t;) x C =15 x 70 x 4200

= 410000(J) )
Nhiét luong dé 10 kg nudc hoa hoi hoan
toan la:
Q, = mxL = 10x2,3x10° = 23000000 (J)
Nhiét lugng can cung cap 1a:

Q = Q1 + Q2=4410000 + 23000000
= 27410000 (J)

Day tro can c6 cong suat la:
27410000: (3,6x1000000) = 7,61 kWh

Dua theo tinh toan nhu trén ta chon dugc thiét
bi sinh nhiét ngoai thyc té ¢ cong suat 8 KWh.

3.2.2. Tinh toan néi chwng cét

Do sir dung trong moi trudng nudc bién, vat
liéu cho nodi chung vat 1a inox SUS 304. Noi
chung cit phai dam bao duoc nhitng yéu cau
sau: qua trinh chung ct duoc tién hanh nhanh
chong thuan loi, dam bao cho hoi bay ra khoi
ndi 1a nhiéu nhat. Tiét dién cua thiét bj chung
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cit can thiét ké sao cho nhiét dugc phan bd
hiéu qua nhat, dam bao tdc do chung cat
khong thay doi. Bé dam bao thé tich cho viéc
tinh toan trén ndi chung cit cd thé tich la
V =15 (lit). Chon ti I¢ gitra duong kinh trong
than thiét bi chung cat véi chiéu cao than thiét
bi 1a 1,5. Ta co6 duong kinh than thiét bi 1a
D [6]:

N2 2
V=nmx—xXxh=mx—x15x%xD
4 4

= 15(1)

p o aXV _sjaxis
B 1,57 N 1,57 - (em)

h=15XD =15 x50 = 75(cm)

®3)
3.2.3. Tinh toan hé théng ngwng tu
Bang 1. Théng s6 hé théng ngwng tu
Tén thong sb Kich thwéc
Pudng kinh vong xoin D = 200mm
Budc xodn dng rudt ga X =100 mm
Chiéu dai mot vong xodn 1=0,6m
S6 vong cua 6ng xoan n =2 vong
Chiéu cao bé lam mat 250
Dung tich bé lam mat 30 lit

Thiét bi lam mét dé ngung tu chuyén nudc tir
thé khi sang thé long nho sy giam nhiét do
ctia hoi nudc trong noi chung cit. Qué trinh
nay quyét dinh tryc tiép dén thoi gian dat
dugc ning suat ciing nhu cong suat loc cua ca
hé thong. Hé thdng thiét bi bao gom: bé lam
mét bang dung dich (nudc lanh), dng day ruot
ga dan hoi tir ndi chung cit qua bé lam mét
tiép do dén bé tich.

4. TINH TOAN NGUON NANG LUONG

4.1. Tinh to4n hé théng pin nang lwong
4.1.1. Nguyén ly hoat déng

Khi photon duoc hap thy, ning luong caa né

duoc truyén dén cac hat electron trong mang
tinh thé. Thong thuong céc electron nay lop
ngoai cing, va thuong dugc két dinh voi
c4c nguyén tir 1an can vi thé khong thé di
chuyén xa.

Céc tia sdng mat trdi

Mang chéng phan xa

Dién cye mit trén —>
Phiénban dinN —»

Lép tiép xtic PN —»
Phién ban dén P

Pi¢n cue dudi

Dién tir: @ Lé n'cfng: o

Chiéu dong
quang dién

Hinh 2. Nguyén ly hoat dong ctia pin mat troi

Khi electron dugc kich thich, tré thanh dan
dién, cac electron nay c6 thé tu do di chuyén
trong ban dan. Khi ¢6 nguyén tir s& thiéu mot
electron va dé goi 1a “I tréng”. L trong nay
tao diéu kién cho cac electron cua nguyén ti
bén canh di chuyén dén dién vao “I tréng”,
va diéu nay tao ra 16 tréng cho nguyén tir 1an
can c¢6 “Id tréng”. Cu tiép tuc nhu vay “Id
tréng” di chuyén xuyén suét mach béan dan.

Mot photon chi can c¢6 nang luong Ién hon
niang luong du dé kich thich electron Iop
ngoai cung dan dién. Tuy nhién, tan sb caa
mit troi thuong tuong duong 6000 K, vi thé
nén phan 16n ning lugng mat troi déu duoc
hip thu bai silic. Tuy nhién hau hét ning
lwong mit troi chuyén d6i thanh ning luong
nhiét nhidu hon 13 niang lwong dién sir dung
duoc.

4.1.2. Tinh toan hé théng pin

Hé théng chung cit nudc bién thanh nudc
ngot cua ching ta c6 cong suat 1a 10 lit/gio
theo nhu tinh toan thi dé hé théng dat cong
suit thiét ké thi ta phai s dung thiét bi sinh
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nhiét c6 cong suat 1a 8 kwh. Tuc 1a hé thong
pin mit troi phai tao ra ngudn dién lién tuc c6
cdng suat 16n hon 3kWh. Chon pin mat troi
Mono JA solar 550 W ¢6 cong suét 1a 550 W
va co kich thudc 1a 2285x1134x35 mm.

Ta c0 toan tai str dung [4]:

Pu = kxPy = 1,28 = 9,6 (KWh) 4)
Trong do:

Py 1a cOng suat toan tai (kWh):

k 1a hé s6 qué tai chon k = 1,2;

P;la cbng suat tiéu thu (KWh);

Pw 1a pham vi cng suét cua pin.

S6 luong pin can s dung:

=P 30475 (tm)
Py 550

Lwa chon sb tam 1a 18 tAm.

Bang 2. Thong sé hé théng pin nang lwong

Noi dung Thong tin
Tén JA solar 550 W
bién ap (V) 49,95
Dong dat dugc (A) 14
Pham vi cOng suat 550
Kich thudc (mm) 2285x1134x35
Trong lugng (kg) 31,6
S6 luong (tAm) 18

4.2. Tinh toan bé déi nguén (Inverter)

Bién tan la thiét bi bién d6i dong dién mot
chiéu hoic nguoc lai c6 tan sé va dién ap co
thé diéu chinh. Cac mach co ban bao gom bo
tao dao dong, mach diéu khién, mach diéu
khién cho cac thiét bi ngudn, thiét bi chuyén
mach va may bién ap. Viéc chuyén d6i dién ap
mot chiéu thanh xoay chiéu dat dwoc bing
cach chuyén doi ning luong duoc luu trix

trong ngudn maot chiéu nhu pin, hoic tir du ra
cia bo chinh luu, thanh dién 4p xoay chiéu.
Piéu nay duoc thuc hién bang cach sir dung
céc thiét bi chuyén mach duoc bat va tit lién
tuc, sau d6 day manh st dung may bién ap.
Pién ap dau vao 1 chiéu dugc bat va tat boi
cac thiét bi ngudn nhu MOSFET hoic béng
ban dan dién va cac xung duoc cip cho phia
so cAp cua may bién ap. Pién ap thay doi
trong so cap gay ra mot dién 4p xoay chiéu &
cudn thtr cap. May bién ap ciing hoat dong
nhu mot bo khuéeh dai trong d6 n6 lam tang
dién ap dau ra theo ty 1é duoc xac dinh boi s6
lan di vao 1an luot. Trong hau hét cac truong
hop, dién ap dau ra dugc ting tir mac 12 V
tiéu chuan duoc cung cip bai pin hoac thiét bi
nguon Ién muc 220 V cua dong dién xoay
chiéu.

Pé chon bién tan ta can tinh toan gia trij cua
bién tan, tir d6 lua chon dugc loai bién tan co
phU hop dé chay hé théng. Dé hé théng chay
dugc dam bao cong suit thi gia tri bién tan
phai I6n hon gia tri tong tai 1a 20% véi gia tri
téng tai da tinh & trén ta c6 Py = 9,6 KWh. Nén
ta tinh dwoc cdng suat can thiét caa bién tan.

Cong suat cua bién tan la:
Por = Pux1,2 =9,6x1,2= 11,52 (kWh)

Véi két qua tinh toan va can cu theo thi
truong ta chon bién tan c6 cong suat la 12
kWh.

4.3. Tinh toan acqui

Véi hé théng acqui sir dung cho nguon ning
lugng can dam bao luu dién cho thiét bi hoat
dong dam bao cong suit. Dung luong cua

binh dugc tinh nhu sau [4]:
TxW
A, = 5
" VxP, ®)

Ay: Dung luong binh acquy;
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V: Hiéu dién thé cua binh;
W: Cong suit tiéu thy;
Ps: Chi s tiéu thu binh = 0,8.
~ 2x9600
" 24x0,8

~1000 (Ah)

Trén thi truong hién co binh acquy GS N200Z
12 V - 210 Ah. Bé dap tmg dong dién tinh
toan thi ta can 5 binh acquy dau song song véi
nhau.

Bang 3. Thong s6 hé théng bé acquy

Tén Théng s6
Loai acquy GS N200z
bién ap (V) 12
Cong suat (Ah) 210
Kich thwdc (mm) 521x278x268
S6 lugng 5 cai

5. CHE TAO THIET Bl LOC NUOC BIEN
THANH NUO'C NGOT

Véi cac théng sé hé théng tinh toan, tién tanh
ché tao thé thiét bi loc. Trong luong cua cac
tim pin nang luong mat troi 500 kg va hé
thdng loc khoang 50 kg, tong trong lugng cia

thiét bi hoan toan c6 thé dat Ién trén céc tau ca.

Hé théng nay duoc thiét ké theo 02 modul la
hé thdng loc chung cat va pin ning luong, cac
tau c& co thé sir dung cac ngudn dién tir may
phat cho hé théng ra nhiét gidp giam cho phi
va trong tai cua tau ca. Nudc sau khi loc ¢
thé str dung theo quy chuén k¥ thuat quéc gia

doi voi nuoc khoang thién nhién va nudc

udng dong chai QCVN 6-1:2010/BYT.

Hinh 3. Hé théng loc nwéc bién thanh nwéc ngot

6. KET LUAN

Viéc giai quyét ngudn nude sinh hoat cho ngur
dan khi d4nh bat xa bo ludén duoc quan tam va
la bai toan can giai quyét.

Xay dung md hinh loc nudc bién thanh nudc
ngot c6 thé giup ngu dan giai quyét dinh bai
toan vé kinh phi va tai trong di chuyén cua tau
ca.

Két qua nghién ctu trinh bay trong bai bao
nay s& 1a mot dinh hudng tot cac giai phap
cung cap nudc sinh hoat cho ngu dan khi danh
bt xa bo.
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