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Giai phap ting dung tdm AW block dé cai tao cong nghé loc
tai nha mdy nudc Viét Xuan - tinh Vinh Phuc
Solution to apply AW block plate to improve filtering technology

at Viet Xuan water plant - Vinh Phuc province

Ta Hong Anh'”, Nguyén Hong Van® va D6 Thé Diing

Tom tat

Nhéam dap tng chién lugc ndng cong suat, chat lugng ctia nha may
nudc mat Viét Xuan giai doan 2025-2045 theo du an cai thién moi
trudng dau tu tinh Vinh Phiic [1] va quy hoach phat trién kinh té
xa héi thanh phé Vinh Yén giai doan 2021-2025 tam nhin 2045 [2]
huéng dén phat trién hé théng ha tang db thi xanh da dugc phé
duyét, nhém tac gia da nghién ciiu danh gia va dé xudt giai phap
(ing dung tam loc AW Block dé thay thé cac chup loc da cil, cai tao,
nang cong suat nha may nuéc, dap ling yéu cau: cap di luu lugng,
lién tuc va dat chat lugng vé dam bao cap nudc an toan da dat ra
trong tuong lai. Két qua nghién citu da thuc hién danh gia, so sanh
hién trang va gidi phap iing dung thuc té tam loc AW Block vé mat
kinh té&, ki thuat, méi trudng va cho thay dugc tinh kha thi clia viéc
ap dung tai nha may nudc Viét Xuan ciing nhu kha nang nhan réng
vé gidi phap tai nhitng cong trinh twong tu.

Tir khéa: bé loc nhanh trong luc, nha mdy nuéc, chup loc, tdm loc AW Block, cdi
tao, ndng cdp

Abstract

In order to meet the strategy of increasing the capacity and quality of Viet
Xuan surface water plant in the period 2025-2045 according to the project
to improve the investment environment in Vinh Phuc province and the
socio-economic development planning of Vinh Yen city in the period 2021-
2025 vision 2045 towards developing a green urban infrastructure system
has been approved, the authors have researched, evaluated and proposed
solutions to apply AW Block filters to replace old filter hoods, renovate

and increase the capacity of the water plant, meeting the requirements:
providing sufficient flow, continuously and achieving quality to ensure safe
water supply set out in the future. The research results have evaluated and
compared the current status and practical application solutions of AW Block
filters in terms of economics, technique, and environment and shown the
feasibility of application at water plants. Viet Xuan as well as the ability to
replicate solutions in similar projects.

Key words: Gravity rapid filter tank, water plant, filter cap, AW Block filter
plate, renovation and upgrade
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1. Gi&i thiéu van dé nghién clru
1.1. Hién trang déy chuyén céng nghé nha méy nuwéc mat
Viét Xuan

Nha may c6 céng suat 30.000m%ngd dwoc dwa vao van
hanh chinh thirc ddu ndm 2017 dén nay. Mat bang tdng thé
nha may dwoec trinh bay trén hinh 1.

V&i ngudn nwéc thé dwoc khai thac tr séng L6, day
chuyé&n cong nghé xt ly hién tai ciia nha may dang st dung
dwoc mo ta nhw trén hinh 2.

1.2. Hién trang céng nghé bé loc nhanh trong lurc trong déy
chuyén céng nghé cta nha may

Nha may dang ap dung cong nghé bé loc nhanh trong lyc
véi kich thudc LxWxH = 22.4m x 20.6m x 5.6m, chiéu cao I&p
loc Ia 1.000mm va tai trong b& mat trung binh cho phép nhw
tbc do loc 1a 6 m/h da dwoc chon cho phan thiét ké loc nhanh.
Theo tinh toan, lwu lwong thiét ké 34.000m3/ngay (Glal doan
1), tbng dién tich bé mat 236 m? nén duoc cung cép va duoc
chia thanh 6 bé loc, mdi bé co dién tich bé mat la 40m2. Do
vay, khi dixtng mot bé& dé riva, téc d6 loc chi ting mét chat 1a
7,1 m/h.

Mtrc trung binh lgc la cat thach anh v&i c& hgp ly ES la
0,9mm va hé sé déng nhét < 1,4 d& tranh phan tang cac hat
cat khong ddng déu trong sudt thdi gian rira loc. Chidu cao loc
trung binh la 1,00m trén dinh tAng séi phan tang 1a cao 0,3m.
theo dién tich loc trung binh sé& dwoc chia lam hai phadn béng
nhau 2,8 m réng 7,3 m dwoc chia b&i mang thu nwéc riva loc.
Dé tranh that thoat cat trong sudt qua trinh rira loc, mép cta
mang thu bé tri it nhat 0,5m trén mat vat liéu loc.

San loc dwoc trang bi béng polyetylen hodc chup loc PVC
véi chidu réng cla ranh < 0,4mm. Sé lwong tdi thidu cua
chup loc trén m2 [a 40 d& cho phép phan bé déu gié va nwéc
trong sudt qua trinh rira loc. So dd bé loc dwoc minh hoa trén
hinh 3.

e Danh gia vé cong nghé:

Mat dat dwoc va diém han ché ctia day chuyén céng nghé
hién trang : Qua thoi gian van hanh ciing nhw theo ddi két qua
thi nghiém mau nwéc thi véi day chuyén céng nghé da va
dang ap dung (duoc thiét ké n&n 2008), chat lwong nwédc sau
x@ Iy vAn dam bao theo yéu ciu clia QCVN 01-BYT 2018, tuy
nhién do si phat trién ctia khoa hoc cdng nghé néi chung va
c6ng nghé cép thoat nwéc néi riéng thi hang muc bé loc trong
day chuyén cong nghé da boc 16 han ché néu ap dung cho céac
giai doan sau. Cu th&, bé loc nhanh trong lwc véi chiéu cao
xay dwng cao va phan bb tai lwong gid, nuwéc lén.

Huong cai tién va g|a| phap nang céng suét dw kién : Dé
c6 thé nang cong suat nwdc sach lén 39. 000m?/ngd & giai
doan Il ma khéng phai xay dwng thém 01 day chuyén céng
nghé xt ly bén canh day chuyén giai doan | ciing nhw khac
phuc han ché clia day chuyén céng nghé cii thi can kiém tra
didu kién bién, tirc 13 tai lwong tdi da cla cac cdng trinh don
vi clia day chuyén cong nghé giai doan | hién cé, trén co s& d6
thay thé 16;p s6i d& trong bé loc nhanh trong lwc bing tAm AW
dé giam tdn that trong qua trinh rira loc, tiét kiém nang luwong.
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Hinh 1 : M3t bang tong thé nha may nuéc mit Viét Xuan [3]

2. Phwong phap nghién clru va co’ s& khoa
hoc vé tdm AW Block

2.1. Phwong phap nghién ctru

- Phuong phap thu thap va nghién ctru téj Iiéy:
thu thap va nghién ctru cac tai liéu ly luan ve cap
nwédce, Xt ly nwéc cap, nha may nwdc mat Viét
Xuan.

- Phuwong phap ké thira: ké thira cac nghién
ctru, ly ludn khoa hoc, cac dy an, v:}m b‘én quy dinh
clia co quan nha nwéc lién quan dén de tai.

- Phwong phap phan tich tdng hop;

- Phwong phép chuyén gia;

- Phwong phép so sanh, déi chirng;

2.2. Déc tinh ky thuat tdm AW block so véi chup
loc

A/W block chti yéu lam béng nhwa HDPE c6 thé
&p dung vé&i nhiéu wu diém vuot trdi so véi “Chup
loc” thdng thwerng. Pham vi ludng gi6 rong hon, dat
dwoc la 0,028 dén 0.14 m3/phat . Cai thién dod 6n
dinh khéng khi trong moi diéu kién hoat dong voi tat
ca cac 16 thoat khi cung cap ludng khéng khi déng
déu va lién tuc. Phan phdi nwéc thap hon - it hon 5
phan trdm (téng sb).

A/W block tao ra sw phan phéi déu trong ca qua
trinh thu nwéc sau loc 1&n phan phdi nwéc riva loc.
Ddng thdi con tao nén sw két hop hiéu qua gita
khi-nwéce trong pha rira loc.

Sw phan phdi d&u nay gilp loai bd cac khu vuc
“chét” nhw & cac bé loc théng thwdng. Nher vay,
hiéu qua cla pha loc tiép theo dwoc dam bao.

i

g Wi Srimyp

& D ok b

I

| phchwnwwiensch |

(]

1

1

1

I

1

|

. i
* i
| Bilingagsae |- Holezban |
1

]

1

1

|

]

1

]

]

|

&

| Bltabiaskcriaie | -

Hinh 2 : Day chuyén cong nghé nha may nudc Viét Xuan giai

doan I. [3]
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Hinh 3: So hoa bé loc nhanh trong luc [3]

Hinh 4 : Hé A/W block [4]

3. Két qua nghién ctru
3.1. So' db céu tao

Giai phap &ng dung tAm AW block thay cho dan chup loc
va 16p sdi d& trong bé loc nhanh trong luc d& dwoc nhom
nghién ctru d& xuét ap dung cho cai tao bé loc tai NMN Viét
Xuan dwgc minh hoa nhw hinh 7.

Nhuw trén hinh 7, cac I&p séi d& va chup loc truyén théng
da dwoc thay thé bang cac khdi AW block véi cling chiéu
cao 300mm, ddng thoi tai vi tri c&p gi6 sé thiét 1ap thém thém
hé théng 6ng nhé dé phan phéi khi téi tirng tuyén ctia khéi
AW bang cach bd di 1 tAm dan bé tong hién cé dé cé phu
hop cho viéc 14p khdi AW va hé théng dng cap gid rira va
thu nwérce loc.

3.2. Tinh toan bé loc nhanh trong luc c6 st dung tdm AW
block

Trén c& s& bang tinh kich thwéc bé loc clia giai doan
trwéc da thi cong dé tién hanh tinh toan kiém tra lai khi tién
hanh thwc hién céng tac cai tao, nang cap nha may nwéc
Viét Xuan, huyén Vinh Twdng, tinh Vinh Phuc véi tai lwong
phu hop véi bé loc hién c6 nhdm dat dwoc cong suét t6i da
(xem bang 1).

.r g |
- s . =
B QT W am Y

Hinh 5 : Rira loc khi duing tam A/W block [4]

3.3. Panh gia hiéu qua cla gidi phap cai tao, ndng cép nha
may nwéc mét Viét Xuén, tinh Vinh Phuc

Giai phap cai tao, nang cdp nha may nuwéc mét Viéet
Xuan, tinh Vinh Phlc dwoc dwa ra trén co s& xem xét téng
thé v& mat ky thuat cong trinh hién cé ctia nha may nham
tang dwoc toi da cong suét xi ly nwédc ma chat lwong van
dam bao yéu ciu quy chuan hién hanh. Két qua dat dwoc
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Bang 1. Tinh toan kiém tra kich thu'dc bé loc sau cai tao [5-9]

Thoéng sb bé loc Bon vi G'a('h?ggrt]r;;ég)zo Giai doan Il : 2030 (cai tao)

Cong suét m3/d 34,000 40,560

Loai bé Bé loc nhanh, cé diéu chinh téc do

Tai trong clia bé m3(m2xh) 6.00 7.16

Téng dién tich ctia cac bé loc m? 236.1 236.0

S6 lwong bé loc 6 6

Dién tich can thiét méi bé thuc té m?2 39.4 39.3

Chiéu réng x chiéu dai ctia méi bé m 54x7.3 54x7.3

Téc d6 loc khi mét bé dirng dé riva loc m/h 7.2 8.6

Chiéu cao ctia hdm loc va san loc mm 800 va 100 800 va 100
Tam AW Block

Mat do chup loc (PP hodc PVC) No/m? 55 LxBxH=1.2mx0.27mx0.3m,
tbng s6:728 tAm

Chiéu cao I&p séi to, c& hat 12-25mm mm 100

Chiéu cao cua I6p séi vira, ¢& hat 6-12mm mm 100

Chiéu cao ctia I6p séi nhé, c& hat 3-6mm mm 100

Chiéu cao cua l6p cat loc, c& hat 0,8-1,1mm mm 1,000 1,000

Kich thwédc hiru dung cla hat cat loc ES mm 0.9 0.9

Hé sb déng nhat cua hat cat loc UC <14 <14

Muwc nwéc thip nhét trén bé mét cat loc mm 100 100

Muwc nwdce tdi thidu trén bé mat cat loc mm 2,300 2,300

Chiéu cao murc tran trén bé mat cat loc mm 2,500 2,500

Chiéu cao dw phong mm 500 500

Téng chiéu cao cla bé loc (xap xi) mm 5,200 5,200

Rera bé loc Thdi khi, c6 két hop khi va khi, nwéc

Téc do thdi gié (Pha 1) m/h 60 60

Thoi gian théi gi6 (Pha 1) phut 5 3

Lwu lweng thdi gid & nhiét dd va ap suét chuan m3h 2,361 2,360

Ap lyc may gié bar 0.50 0.50

Loai may gié: Pi tong quay Rotary piston Rotary piston

S6 lwong may gié 1 lam viéc; 1 dw phong

Cong suét ctia may gié kW 50 50

Téc d6 rira (trong qua trinh rira hdn hop gié/nuwéc) m/h 15 15

Thoi gian rira gié/nwéc (Pha 2) phut 5 3

Téc d6 rira nwéc (Pha 3) m/h 30 30.0

Thoi gian rira nwédce phut 10 8

Lwu lwgng nwéce riva trong qua trinh rira hdn hop (Pha 2) m3/h 590 590

Lwu lwgng nwéc rira trong qua trinh rira nwée (Pha 3) m3/h 1,181 1,180

Loai bom rira loc: bom ly tam, truc ngang Ly tdm Ly tdm

C6ng suat mdi bom rtra loc (véi ap lwc 1a 1,3 bar) m3/h 590 590

Sé lwong may bom rira loc 2 lam viéc, 1 dw phong

Téng lwong nwéc rira cho mdi lan riva cia 1 bé m?3 246 187

Téng lwong nwéc riva téi thidu cho 2 bé loc m?3 492 374

Chon dung tich ctia bé thu hdi cé cdng thém dy phong 20% m?3 630 630

voi hé sb6 K=1.3 tirc 1a thém dwoc 9.000m? nwdc sach, da
nang céng suat nudc sach tai Nha may 1én 39.000m?/ngd so
v&i 30.000m3ngd trwede khi cai tao ma khéng phai xay dwng
mét don nguyén bén canh mac du da cé quy dat dw tru cho
viéc nay, cong viéc kiém tra voi két qua: Bé loc véi viéc thay
thé cac chup loc va céac I&p séi d& béng tAm AW va cai tao

hé thdng cap khi va thu nwéc loc da ting dwoc hiéu qua lam
viéc clia bé loc, giam tdn that ap luc gioé rira, tiét kiem nwéc
riva, gidm dwoc thoi gian rira loc. Két qua tdi wu sé dwoc
didu chinh qua theo d&i va van hanh thuc té.

Danh gia hiéu qua trong cong tac bao vé moi trwdng:
Ngoai cac hiéu qua mang lai tir gidi phap ky thuat, xay dwng
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va kinh té thi hiéu qua trong cong tac bao vé

| |

méi trwdng cla viéc cai tao, nang cip nha
may nwdc mat Viét Xuan dwoc thé hién qua
cac viéc giam lwgng nwéc xa riva loc, tiet kiém

WA PRt 0 PPl 16551 Mo, st brwwl + £ 50

tai nguyén nwéc, gidm cac chi phi dau tw xay
dwng co ban nhé vao giam chidu cao bé loc
va v&i dung sai cho phép 1&n hon nén viéc lap
dat cAu kién dé dang linh hoat, hiéu suét va
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chét lvong loc dwoc cai thién ‘dc‘)ng thoi két
hop loai bd sat/mangan lam mém nwéc, khiy
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nito gép phan gidm chi phi van hanh trén mai
m® nwée. Nghién clru cai tao, nang cap cong
nghé Nha may nwéc mat Viét Xuan con mang
lai hiéu qua trong cong tac bao vé moi treong
hwéng téi khd nang khai thac s dung hop
ly tiét kiém tai nguyén nwéc, giam tai lwong
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bun thai sau x ly gép phan giam phat thai khi
nha kinh gian tiép théng qua gidm lwgng dién
néng tiéu thu. Méc du cac khdi AW block duoc
cAu thanh ti polyetylen mat dd cao (HDPE) dé
tang cwéorng dd bén, chéng &n mon, gidm kha
nang vOi hoa va it phai stra chiva tuy nhién
sau thoi gian dwa vao st dung khoang 20 nam

Hinh 6: Minh hoa hiéu qua lam viéc cac pha (gié-nu’(jc) trong bé

(theo cong b clia nha san xuat) san pham co ¢ [4]
thé bj 130 hda, hv hai dan dén ’
giam kha nang lam viéc. D& han B4 loe i dyung thm AWV block BE loc ruydn thing

ché nhwoc diém nay, don vi van

hanh can xay dwng 16 trinh cho
viéc stra chiva, thay th& mot
cach phu hop.

Két luan

Nghién clru da van dung hd
so thiét k& duw an, tdng hop co
s& ly luan va thuc té dé xuét giai
phap, cai tao, nang codng suat
day chuyén céng nghé nha may
nwéc Viét Xuan, nham giup tiét

kiém chi phi dau tw xay dwng,
chi phi nang lwong, céi thién
cong tac quan ly va van hanh va
bado dwdng. Trén co s& xem xét
tdng thé v& mat ky thuat toan bo
cac cong trinh hién cé cla nha
may nham téng dwoc ti da cong
sut x& ly nwéc ma chét lwong
van dam bao yéu cau quy chudn
hién hanh ciing nhw gidm thiéu
dwoc mét sudt dau tw xay dwng thém mét don nguyén méi
bén canh. Mlrc d0 tin cay cla gidi phap cong nghé véi tinh
toan cai tao bé loc nhanh trong luc bang viéc thay thé cac
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