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GIAI PHAP, CONG NGHE KHAI THAC CAC MO HINH CAP NUOC
TAI VUNG NUI CAO, VUNG KHAN HIEM NUOC

Nguyén Manh Truwong, Pinh Anh Tuin, P Thé Quynh
Vien Khoa hoc Thuy loi Viét Nam

Vii Thi Hong Nghia

Bo Khoa hoc va Cong nghé

Tém tit: Bai bdo gidi thiéu tong quan vé gidi phdp, céng nghé khai thdc cia cic dang mé hinh
cap nude sinh hoat (bao gom ca khai thac niwde mdt va khai thac nwée ngam) hién dang sir dung
& viing niii cao, viing khan hiém mede. Két qua nghién ciru la co sé khoa hoc quan trong dé dé
xudt dwoc cac giai phdp ky thudt ndng cao hiéu qua cia cdc mé hinh cap mde tai viimg niii cao,
viing khan hiém nuéc cia Viét Nam.

Summary: The paper presents an overview of solutions and exploitation technologies of various
types of domestic water supply models (including surface water and groundwater extraction)
currently used in high mountainous and water scarcity areas. The research results are an
important scientific basis for proposing technical solutions to improve the efficiency of water

supply models in the high mountains and water-scarce regions of Vietnam.

1. PAT VAN PE

Nudc sinh hoat ludn 1a ngudn tai nguyén vo
cling quy gia va cap thiét ddi voi doi sdng cia
con ngudi, nhat 13 tai cdc ving nui cao, ving
khan hiém nudc. Trong nhiéu nim qua, Nha
nude, nhan dan va cac t6 chirc qudc té hd tro di
tap trung nhidu nguén lyc dau tu cho linh vuc
cap nudc sinh hoat tir ngudn vén ctia Chuong
trinh MTQG nudc sach & VSMTNT (3 giai doan
1998-2015), Chuong trinh 134, Chuong trinh
135, Chuong trinh x6a doi giam ngheo, Chuong
trinh 30a; Unicef, Uc, Pan Mach, Ha Lan, Vuong
qudc Anh (vién trg khong hoan lai), ODA... gbp
phan quan trong cho sy phat trién linh vyc cép
nudc sinh hoat nong thén, nang cao stc khoe
nguoi dan va thuc hién muc ti€u thién nién ky ma
Chinh phu Viét Nam da cam két véi cong dong
quéc té. Sau gﬁn 40 nam, tir khi duge sy hd tro
cua Unicef vao nam 1982, Viét Nam da dat duoc
thanh tyu to 16n trong linh vuc cdp nudc nong
thon.

Bén canh nhing thanh tyu da dat duoc van con
nhtrng han ché, bat cap vé hé théng chinh séch, to
churc quan 1y trong khai thac, van hanh cling nhu
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ngudn von dau tu con thiéu, su xudng cap ciia cac
cong trinh ¢ nhitng giai doan trude va tac dong
ctia bién ddi khi hau, phat trién kinh té - xa hoi,
tham thyc vat suy giam anh huong dang ké dén
chat lugng va trir luong ngudn nudc.

Trudce nhitng bat cap nhu vay, Chinh phu da ra
Quyét dinh s6 264/QP-TTg, ngay 02 thang 03
nam 2015 vé viéc phé duyét “Chuong trinh diéu
tra, tim kiém ngudn nudc dudi dat dé cung cap
nudce sinh hoat ¢ cadc vung nli cao, vung khan
hiém nuéc” va Quyét dinh sé 1553/QP-TTg,
ngay 08 thang 11 nam 2019 vé& viéc phé duyét
diéu chinh “Chuong trinh diéu tra, tim kiém
ngudn nude dudi dit dé cung cip nudc sinh
hoat & cac vung nui cao, vung khan hiém nuée”.
Theo dod, viéc xac dinh céac giai phap va cong
nghé khai thac ctia cac mé hinh cip nudc sinh
hoat 1a co s& khoa hoc quan trong dé nghién ctru
dugc cac giai phap k¥ thuat nang cao hiéu qua
ciia cac mo hinh cip nudc tai viung nui cao,
ving khan hiém nudc.

2. PHAM VI NGHIEN CU'U
Theo quyét dinh 1553/QB-TTg cia Thu tuéng

Ngay duyét dang: 30/11/2022
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Chinh phu vé viéc Phé duyét diéu chinh Chuong
trinh dieu tra, tim kiém nguon nude dudi dat dé
cung cap nudce sinh hoat ¢ cac vung ndi cao, ving
khan hiém nuéc, nhu sau:
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Hinh 1: So d6 phdn bé cdc viing thuc hién
trong dy dan

a) Khu vuc Bic B (15 tinh): Cao Bang, Bic Kan,
Théi Nguyén, Bic Giang, Lang Son, Quang Ninh,
Phu Tho, Tuyén Quang, Ha Giang, Hoa Binh, Lao
Cai, Yén B4i, Lai Chau, Dién Bién, Son La véi s6
ving dugc diéu tra danh gia 147;

b) Khu vic Béc Trung Bo (5 tinh): Thanh Héa,
Nghé An, Ha Tinh, Quang Binh, Quang Tri voi
s6 vung duoc diéu tra danh gia 1a 32;

h..kunx'd.\ ‘nr‘mm

GHI CHU:

2 BTCT M200 day 10cm

3. Cat hat trong thé diy 10m
4 Da déen Ix2om day 20cm,
£ Pa dim dxbom day 20cm
6 Dahic day S0cm

¢) Khu vuc Nam Trung B6 (7 tinh): Quang Nam,
Quang Ngai, Binh Dinh, Phu Yén, Kh&nh Hoa,
Ninh Thuan, Binh Thuan véi sé ving duoc diéu
tra danh gia la 48;

d) Khu vuc Tay Nguyén (4 tinh): Kon Tum, Gia
Lai, Dik Lik, ik Nong véi s6 ving duge diéu
tra danh gia la 45;

e) Khu vuc Nam B6 (10 tinh): An Giang, Bac
Liéu, Ca Mau, Ddng Thap, Kién Giang, Long An,
Soc Trang, Tay Ninh, Tra Vinh, Binh Phudc voi
s6 ving duoc diéu tra danh gia 1a 53.

3. GIAI PHAP, CONG NGHE KHAI THAC
CUA CAC MO HINH CAP NUOC

3.1. M cAp nuwéc bang ho treo

3.1.1. M6 hinh cdp mde bang ho treo thu triv
nuoc hang dong

a) Giai phap: Xay dung mot hd treo trén nén
mot thung liing karst kin tu nhién dé trir nude
hang dong ndng phuc vu cap nudc cho san xuit
va sinh hoat ¢ ha luu. Bao xung quanh thung
liing 1 ddy nui ¢ tac dung nhu dap chan giir
nuée sau khi tao hd [1], [2].

b) Nguyén 1y hoat dong ctia ho:

- Cura dua nuoc bd sung vao ho: La mot hang
ngam dugc dé tu nhién cho nuédc dan tryc tiép
vao ho.

- B6 phan dan nudc ra khoi hd: La mot cong dén
nudc tir trong hd xudng ha luu dé phuc vu cap
nudc san xuit va sinh hoat. Cong c¢6 van dé diéu
tiét luong nudc cap xudng ha luu theo nhu ciu.

Hinh 2: Thiét ké xir Iy chéng mdt nwée tai cdc héc, 16 hong karst & day hé - Ho Lim Pé,
Thudn Chdu - Son La (ho treo thu nuwdc hang dong).
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3.1.2. M6 hinh cdp nuée bang hé treo thu trir
nuwoc mua suon doi

a) Giai phap: Loi dung dia hinh hdm sau, phéu
sut karst, eo nai dé xay dung hd treo suon ddi,
suon ndi véi muc dich giam khéi lwong dao
dap. Vi tri hd 14 noi triing thap, xung quanh ho
1a cac suwon ddi ndi, sudn nai c6 thé himg nguon
nude mua chay tran trén bé mit luu vuc dé cap
nude vao hd. Pay hd nam cao hon dé cap nude
tu chay cho cac vung huong loi phia bén dudi

[1], [2].

HE THONG THU GIU RUDG SUON DO
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b) Nguyén 1y hoat dong cta hd: Nudc mua
trong cac tran mua chdy tran trén mai hing sau
d6 dugc thu gom lai (bang hd ga, dudng thu,
muong thu, ...) va sau d6 duoc dan toi cac bé
loc nudce thd xung quanh ho dé loai bo cac chit
ban nhu dat, cat, rac, ... trude khi chay vao ho.

Céu tao bé loc thd bao gém cac lop vat liéu loc
1a cat, ¢4 dam dé co thé xur 1y ban dau cac chét

ban trude khi cAp cho hd dua téi d6i tuong dung

nude. Ngudi dan co thé 1dy nudc truc tiép tir hd

hoidc ciing c6 thé dan nude tir hd toi thon ban,
.. bang cac dudng dng cip nudc.

Hinh 3: Thiét ké hé thong thu nuéc mdt xung quanh ho - hé treo Moc Chdu

3.1.3. M6 hinh cap mede bang ho treo thu triv
nwdc ngam vach nui

a) Giai phap: _Tao ra mot vach nha nudce dé thu
gom nudc ngam tang nong (nam gan mit dat) ri
ra trong d6i nit né (46 sdu dén Sm) chi ton tai
trong va sau mdi tran mua 16n & cac ving d6i nui.
Nudc tir vach nui chay ra dugc thu gom lai bang
hao thu gom nudc dét tai chan vach dé sau d6 dan

nude vao hd treo [1], [2].

b) Nguyén 1y hoat dong ciia hd: Nudc nha ra tir
vach nui trong va sau cac tran mua lon dugc thu
lai bang hao thu gom nudc duge bd tri xay dung
tai chan vach va dugc din nudc dén vi tri bé ling
loc bang muong dan hodc dudng dng dan trude
khi chay vao hd. Vat liéu dé léng loc nudce trudc
khi chay vao ho thudng da cudi soi, cat.

Hinh 4: Vach nha nuorc - ho Xa Phin, tinh Ha Giang
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3.2. M6 hinh cip nuéc bing hé thong hao thu
nuwdéc mai doi sir dung bang thu nuwéc BTC1

a) Giai phap: Doc theo duong ddng mirc suon
ddi, dao xuc dat dé tao ra cac hao (rdnh), bén
trong hao co bd tri két ciu thu gom loc nudc
chay ri ra tir sudn doi va nudc mua chay tran bé
mat. Nude dugce thu gom tir két cAu thu loc nuée
s& duoc dan t6i bé chira nudc cong cong nhd
cac 6ng PVC [3].

b) Nguyén 1y hoat dong: Nudc trong dat suon
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d6i va nude chay tran bé mit suon doi duge huat
vao hao cat va bi hut vao cac bang thu nudc
BTC1 theo nguyén 1y mao din va véi do rong
khe hep hgp 1y cta ranh khia nén khong cho
phép cat hodc hat bui xung quanh di chuyén vao
ranh khi, nh¢ d6 ma nudc duogc léy sach hon.
Nuée duge thu vao bang thu nudec BTC1 s& do
vé 6ng nhyua PVC va sau d6 dugc dan tdi cac bé
chtra cong cong dé str dung nho cac 6ng dan
nhanh va 6ng dan tryc chinh chén trong long
sudi hoic trong hao dao ven sudi.

Hinh 5: So do bé tri hé théng thu gom mede mdi doi - Cong trinh hao thu nwée mdi doi
0 ban Chiéng Chan 3, xa Chan nua, tinh Lai Chdu.

3.3. M6 hinh cip nwéc bing h¢ thong dap ngam trén sudi sir dung bing thu nuwéec BTC1

Bang thu mex
Van nguén

long sudi

Hinh 6: Hé thong ddap ngam trén sudi - Mé hinh cap mede tai Nam Cha, Lai Chdu

a) Giai phap: Xay du'ng mot dap bang vai chong
thim HDPE chon ngam cit ngang 10ng sudi de
gitt nude ngarn trong tang cu01 soi long subi
phuc vu viéc thu gom bang dng nhya PVC co
gin bang thu loc nuéc BTC1. Hé théng hao
xuong ca thu gom loc nudc & phia thuong luu
dap ngdm duoc dao ra, 16t day hao bang mot 16p
cat tho day 50cm, tiép theo lip dit cac dng PVC
¢6 gan bang thu loc nude BTC1, sau d6 1ap hao

bang chinh vat liéu duoc dao ra. f)ng PVC duoc
nbi voi dudng éng din nudce vé noi st dung. Sau
khi ldp dat xong, long subi dugc 14p hoan tra lai
nhu ban dau [3].

b) Nguyén ly hoat dong: Nguyén ly hoat dong
ctia md hinh cép nudc bang dap ngdm trén sudi
tuong tu nhu moé hinh cap nude bang hao thu
nude mai ddi. Do 13, nude trong tang cudi soi
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1ong sudi duogc bi gitt boi dap ngdm 1am bang
tAm chin HDPE duoc thu vao cac bang thu loc
nudc BTCI1 r6i d6 vao 6ng nhwa PVC, sau do
duogc dan t6i bé chira nude cong cong dé sir dung
bang cac dudong dng dan. Do nude duoc loc qua
tAng cudi soi va duoc thim thiu vao bang thu
nudec BTC1 nén c6 chat lugng tot.

3.4. M6 hinh cip nwéc bing giéng thu nuwéc
nam ngang

a) Giai phap: Xay dyng cong trinh dau mdi gdm
cac hang muc giéng dung thu nuoc sau vao

trong tang chua nuge ngam, ong gom nuaGce vé
giéng chinh va cac dng loc thu nude nam ngang
[4].

b) Nguyén ly hoat dong: Ong loc ¢6 nhiém vy
thu loc nuéc dé dan vao giéng dimg nhd 6ng
gom nudc. May bom c6 nhiém vu hut nude tu
giéng tap trung dé dan nudc t6i khu xir Iy nude
tho bang dudng 6ng dan nude thod. Nude thd sau
khi dugc xir Iy dam bao st dung theo yéu ciu
s& dugc cap cho cac dbi tuong sir dung tryc tiép
3.5. M6 hinh cip nuéc bang giéng tia

a) Giai phap: Xay dung cong trinh dau m01 cua
md hinh cap nudc bang giéng tia bao gdm céc
hang muc: (1) cac bo phan thu nudce (cac tia thu

nuoc); (2) giéng tap trung nudc. Ngoai ra co
may bom hut nude tir giéng dé bom vao hé

LGN CONG NGHE |
théng duong dng dan nude chinh hodc téi khu
may xtr 1y. S6 luong tia phu thudc vao luu
lugng khai thac, kha nang thu nudc cua tia va
trit lwong khai thac cho phép cua tang chira
nude. Thanh giéng bang BTCT hodc bang xi
ming dat [4].

b) Nguyén ly hoat dong: Cac tia nudc bao goém
cac 6ng loc ¢6 kha nang thu nudc tur tang chira
nude ngam dé dan nudc vao gleng tap trung
nuoc. May bom hut nudc tir giéng dé bom vao
hé thdng duong 6ng dan nudc chinh hodc t6i
khu may xu ly. Nudc sach sau khi xtr ly dam
bao sir dung s& dugc trit trong bé tap trung dé
cap cho cac d6i twong dung nudc.

3.6. M6 hinh cap nwéc bing dip ngam chin,
1am chiam dong chay tao hd ngdm ning cao
murc nwée ngim phuc vu cip nwée

a) Giai phap: Xay dung mot dap ngam cit
ngang qua long suéi, co chiéu sau xuyén qua
tang cudi so6i dén ting da it nut ne, khong tham
nugc. Sau khl xay dung dap ngam muc nudc
ngam trong tang cudi soi long sudi bi chin lai
chéng thét thoat nudc, nh d6 myuce nudc ngam
trong dat duoc nang cao va tao ra mot hé chira
ngam trit nudc phuc vu khai thac cip nude cho
sinh hoat [5].

.

D sau dinh dap Gieng khai thac
— 7 £

- — _7,&

B B e e e r=
Dap hgdm L *MNDH = 145.0m
H,
MNHL MNMin=143.3
théng khai thac

Hinh 7: Céc dung tich ciia hé ngam sau khi xdy dung ddp ngam ciia mé hinh thir nghiém
tai Thon 1, xa My Thanh, huyén Ham Thudn Nam, tinh Binh Thudn

b) Nguyén Iy hoat déng: Muc nudc ngam trudc
dap ngam duoc dang 1én cao do dong ngim trong
tAng cudi soi bi chan lai s& chdng duoc that thoat
nudce va tao ra mot hd chira nude ngﬁm. Thé tich
nudc khai thac str dung dugc 1a Vi ich dao dong

tor muc nudc Min (dudi muc nude nay s€ khong
khai thac duoc) dén muc nude day ho (bang cao
trinh dinh dap ngam).

3.7. M6 hinh cip nuéc bing khai thac nwéc
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mat khe suoi

a) Giai phap: Xay dyng cong trinh dau mbi 1a
dap dang chin ngang dong sudi voi muc dich
dé chan giit va dang cao dau nud6ce phuc vu lay
nude cap cho sinh hoat. Két ciu dap dang c6 thé
lam bang bé tong, da xay, da xép, ...

b) Nguyén 1y hoat dong: Dong subi bi chin lai
va dang cao 1én boi dap dang chan ngang sudi.
Nude duoc lay qua cira ldy nude va thu vao
duong 6 ong dan t6i bé tap trung nudc dé tu day
nude c6 thé duoc nguoi dan dén 14y tryc tiép dé

Nudéc mura

LU ]

Dg sau (m)

1
'

st dung hodc dugc dan t6i ho sir dung nho hé
thong duong ong phan phoi.

3.8. M6 hinh cip nwéc bang liy nuéc mach
16 swon ddi bang bé thu

a) Giéi phéap: Loi dung céc nguén nudc mach 16
xudt hién tai cac suon doi dé xay dung bé thu
chira nuéc ngay tai diém ra cia ngudén nudc
phuc vu cap nudce sinh hoat. Bé thu chira nudc
¢6 thé 1am bang vat liéu bé tong, bé tong cot
thép, gach xay, ...

Hinh 8: So do cong nghé va hinh anh bé chira nuoc mach 1o swon doi

b) Nguyén Iy hoat dong: Nudc mach 16 xuat hién
tai cac suon doi dugc thu trit vao trong bé dé tir
day nudc c6 thé duge nguoi dan dén 14y truc tiép
dé str dung hoic duogc dan t6i ho sir dung (tu chay,
bom) nho hé théng dudng dng phan phéi.

3.9. M6 hinh cip nuwéc bang lay nwéc mach
16 pho bién tir da voi

a) G1a1 phéap: Vé mua mua thuorng xuat hién cac
ngudén nudc mach 16 phd bién tir da voi, loi
dung diéu nay dé dua ra giai phap 1a xay dung
hd treo dé trir lai ngudn nude ndy phuc vu cip
nude cho sinh hoat hodc san xuét.

b) Nguyén 1y hoat dong: Nudc mach 16 xuit
hién tir d4 voi dugc thu lai va luu trir trong hd
treo. Dé sir dung nudc tur hd treo thu nude mach
16 pho bién tir da voi, c6 thé 1am bac thang di
xubng hd dé 13y truc tiép hodc c6 thé 1am duong
dng dan nude (ty chay, bom) tir hd ra dé céap
cho cac dbi twong dung nuéc.

3.10. M hinh cip nuéc bang giéng dao

a) Giai phéap: Giai phap gleng dao duoc st dung
de khai thac nudc ngam tang néng. Puong kinh
giéng dao thuong thay ddi tir 0,8-1m [4], ciing co
noi lam duong kinh giéng tir 1,2-1,6m [6]. DB sau
gleng dao tuy thudc vao do sau cua tang nuoce
ngam, chiéu sau pho bién tir 4-6m, ciing c6 gleng
ca biét sau tir 50-60m. Két cau giéng gom nhiéu
doan 6 ong buy chong 1én nhau, phia dudi cung dat
ong c6 day duc 16 dé thu nude chay vao hodc dé
tréng phai trén rai 16p cudi soi loc. Dé gitr dugc
vach gleng thi hinh thire thu nude cua giéng
thuong lay tir day giéng.

b) Nguyén Iy hoat dong: Dé lay nudc tir gleng dao
cap chosinh hoat chan nudi hodc tudi co thé ding
gu mic tryc tiép hodc ding may bom hut nudc
tir giéng dé cap cho ddi twong str dung hodc bom
trir vao bé. Tuy theo chit luong cua nude trong
giéng, ma co thé loc nudc rdi trir vao bé trude khi
st dung cho sinh hoat.

6 TAP CHi KHOA HOC VA CONG NGHE THUY LQ!I SO 75 - 2022



3.11. Mé hinh cAp nuéc bang giéng khoan don
a) Giai phap: Dung giéng khoan don 1 loai hinh
cong trinh khai thac nuéc phd bién nhét hién
nay dé khai thac nuéc phuc vu san xuét, sinh
hoat. Giéng khoan thuong duoc sir dung khi
tang chtra nude ndm twong doi siu.

b) Nguyén ly hoat dong: Dé khai thac nudc tir
giéng khoan don cap cho sinh hoat c6 thé
dung may bom hut nudce tir giéng dé cip cho
ddi tuong st dung hodc bom trit vao bé tap
trung roi cép cho cac ddi tuong su dung truc
tiép hodc cap cho cac ho ding nudc béng cac
duong ong phan ph01 Tuy theo chit luong
clia nudc trong giéng cling co thé xir 1y dam
bao hop vé sinh trude khi cdp cho cac ddi
tuong st dung.

3.12. Mé hinh cip nuéc biang hanh lang
gieng (hay bai gieéng)

M6 hinh hanh lang giéng hay con goi 1a bai
gleng 1a m6 hinh kha pho bién khai thac nudc
ngam voi quy mo lon thuong dé phuc vu san
xut hodc cip nudc tap trung. Hanh lang giéng
thuong 12 mot hé thong giéng khoan don dugc
b6 tri thanh mot hang song song hodc thanh céc
cum hinh tron sao cho trong qua trinh khai thac
bién ha thap khong tiép xtic véi nhau.

3.13. M6 hinh cip nuéc bang bé chira nuéc
mua tir mai nha

a) Giai phap: Xay dung bé chira bang bé tong,
bé tong ¢t thép, gach xdy, Inox, lu sanh, ... dé
thu trit nudc mua tir mai nha. Bé chira nude
thuong dat noi.

b) Nguyén ly hoat ddng: Nudc mua trén mai
nha duoc thu lai va din vao bé chta bang
duong 6ng din nudc hodc bang mang dan
nudc dé cip truc tiép cho cac dbi tugng sir
dung.

3.14. M6 hinh cip nwéc biang khai thac
nguon nuwdc karst mach 10 sir dung bang
thu nuwéc

a) Giai phap:
Giai phap ctia mé hinh cap nudc nay bao gém
cac hang muyc sau day:

- Nguon nudc mach 19;

| KHOAHOC
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- Két céu thu loc nudc BTCI1 diat trong 16p  cét
tho;
- Giéng thu hodc bé thu;

- Tram bom, may bom,;

- Bé loc bang cat cudi séi va bé chira nudc
tap trung;

- Pudng 6ng dan.

Gtz by pase nugies
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Hinh 9: So dé khai thic nguén nuée Karst
mach 1o

b) Nguyén ly hoat dong:
So d6 cap nudc theo mod nay theo trinh tyr sau:

Mach 16 — giéng thu — tram bom — bé chira
— tu chdy vé hd gia dinh.

Két cau thu loc nuéc BTC1 ¢6 nhiém vu thu va
loc nudce dé dua veé bé thu nude hodc giéng thu
nuoc dat gan may bom. May bom hut nudce tu
giéng dua lén bé loc va bé chtra ¢ trén cao dé tu
day dan nude tu chdy dén cac doi tuong dung
nude ¢ bén dudi.

3.15. M hinh cip nuéc bang thu gom nguon
nwéc mach 1§ sir dung cong nghé twong chan
két hgp bang thu nuwée

a) Giai phap:

Céc hang muc chinh cua md6 hinh thu gom
gom:

- Dap ngan, tuong ngan: dé giir lai ngudn nude
mach 10;

- Hé thdng két cAu thu nudc bang bang thu nudc
BTC1,

- Hé thong duong éng din nudc;
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- B€é chtra nudc;

- Van, ho van.
3
[ 3 1 ’
} 3 ==
:
— &
\_i_
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Hinh 10: M6 hinh thu gom nuwéc mach 1o
tai xa Quang Son - Pak Nong [8]

b) Nguyén ly hoat dong: Tai khu thu gom la
diém xuat 10, nudc dugc ngan giit lai bang
tuong ngan, dap ngan va dugc thu lai bdi két

H¢ thoog im owrde nhanh

Bé clura mroc
Ll

H¢ thoog tha merdc chinh
" .

;
2l
i
1 |

Muoeg thodt erdc

-

cAu thu loc nudc bang bang thu nuéc BTC1 dé
dan veé khu st dung 1a bé chua nudc (¢ phia
dudi diém thu gom) nho cac duong ong dan.

3.16. M6 hinh cip nwéc bang thu gom ngudn
nuéc mach 1§ sir dung cong nghé bang thu
nwéc phan tan

a) Giai phap: Ddi v6i nhitng noi luu luong tu
nhién ctia mach 10 xuét hién & dang tham ri phan
va bd khong tap trung, mdi vi tri xuét 16 c6 luu
lwong khong dap tmg dugc nhu cau st dung, luc
do6 can phéi thu gom thém nudc mach 19 tai cac
diém xuét 16 khac dé gia tang luu lugng cho du
s0 v6i nhu cau st dung. Truong hop nay can sur
dung mo hinh cap nudc bang thu gom ngudn
nudc mach 10 st dung cong nghé bang thu nude
phan tan.

170 240

Hinh 11: Mat bcing téng thé - cat doc hé tho”'ng thu gom mach 19 tai xa A Dok [8]

b) Nguyén 1y hoat dong: Hé thong thu nudc
chinh va hé théng thu nuéc nhanh déu co
dang két ciu thu loc nuéc co gin cac bang
thu loc nuéc BTCI1. Hé théng thu loc nudc
nhanh dugc két ndi v4i nhau bang dudng
6ng dan nudc. Nudc tai cac diém xuat 10
chinh va nhanh dugc thu lai nho két ciu thu
loc nude c6 gin bang thu nuée BTCI, sau

d6 dan vé bé chira nude dé str dung truc tiép
[8].

3.17. Mo hinh cap nuéc ing dung cong nghé
dap ngam tich hop cong ngh¢ gieéng thu, trir
nudc chan doi va h¢ thong thu nwrée ngam day
song sudi theo phuwong ngang

a) Giai phap:
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Hinh 12: Mdt bang tong thé khu viee dau moi - Phoi canh tong thé khu dau méi cdp nwée

b) Nguyén 1y hoat dong: Nudc ngdm trong sudi
duogc cac 6ng loc thu lai dé dan vao éng thu gom
va chay vao giéng thu. Cac giéng thu c6 nhiém
vu thu loc nudc xung quanh nho cac cira sd bd
tri xung quanh ngay trén thanh bén giéng (c6 bd
tri ludi loc). Nude duoc thu gom vao trong
gleng s& duogc dan ra ngoai (nho hé théng duong
6ng) toi noi str dung rdi trit lai trong cac bé chua
tap trung dé phuc vu truc tiép cho ngudoi dan.

4. KET LUAN

Két qua nghién ctru ciia bao cdo nay da tong
quan dugc cac giai phap va cong ngh¢ khai thac
cua cac mo hinh cap nudc tai vung nui cao,
vung khan hiém nudc tai Viét Nam, cu thé la
cac mo hinh sau day:

1. M6 hinh cap nudc bang hd treo thu trit nudc
hang dong

2. M6 hinh cip nudc bang ho treo thu trit nude
mua suon doi

3. Mo hinh cip nuée bang ho treo thu trit nude
ngam vach nli

4. M6 hinh cip nuéc bang hé théng hao thu
nudc mai doi st dung bang thu nude

5. M6 hinh cdp nudc bang hé théng dap ngam
trén sudi sir dung bang thu nudc

6. M6 hinh cip nudc bang giéng thu nudc nam
ngang

7. Mo hinh cép nudc bang giéng tia

8. Mo hinh cap nudc bang dap ngam chin, lam
cham dong chdy tao hd ngdm ning cao muc
nudc ngam phuc vu cap nude

TAI LIEU THAM KHAO

9. M6 hinh cip nudc bang khai thac nudc mit
khe sudi

10. M hinh cap nudc bang 1y nudc mach 10
suon doi bang bé thu

11. M6 hinh cap nudc bang ldy nudc mach 16
pho bién tir da voi

12. M hinh cdp nudc bang giéng dao

13. M@ hinh cép nudc bang giéng khoan don

14. M6 hinh cip nudc bang hanh lang giéng
(hay bai giéng)

15. M6 hinh cdp nuéc bang bé chira nudc mua
tr mai nha

16. M6 hinh cip nudc bang khai thac ngudn
nude karst mach 16 st dung bang thu nuéce

17. Mb hinh cdp nudc bang thu gom nguén
nudc mach 16 st dung cong nghé tuong chan
két hgp bang thu nudc

18. M6 hinh cip nuéc bang thu gom ngudn
nude mach 19 st dung cong nghé bang thu nude
phén tan

19. M6 hinh cAp nudc ng dung cong ngh¢ dap
ngam tich hop cong nghé giéng thu, trir nudc
chan d6i va hé thong thu nudc ngdm day séng
sudi theo phuong ngang.

Trén co so két qua nghién ctru téng quan cac
md hinh cp nuée dua ra, can tiép tuc thuc hién
nghién ctru danh gia tinh 6n dinh ciia cac mo
hinh va dé xuat, thir nghiém cac giai phap k¥
thuat phii hop nhim nang cao hiéu qua ctia cac
moé hinh cép nudc hién c6 tai vung nii cao,
ving khan hiém nudc.
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