DANH GIA HIEU QUA DAU TU CUA MO HINH TRINH DIEN
SU DUNG NUOGC MUA KHU VUC CONG SO VA HO GIA BiNH

Pham T4t Thing', Nguy&n Thé Anh’

Toém tat: Nguyén nhan gay ra ngdp ung la do muwa — Sir dung nwée muea chinh la gidi phdp gidi quyét goc
ré vin dé ngdp ving va thiéu nudée. Sir dung nude mwa dan thay thé hodc bé sung cho hé thong cdap nuée hién
thoi 1a hét sike can thiét, né dam bdo yéu to phdt trién bén viing cho cdc ving dé thi, khu dan cu tdp trung.
Véi ddc diém khi hdu Viét Nam, ché dé mwa phdn bo khong déu theo ca khéng gian va thoi gian. Do vy sir
dung nuwée mua dé thay thé hoan toan hé thong cdp nuwée hién tai 1a khong kha thi. Trong bai béo nay, cac
tac gid sé gidi thiéu vé hai mé hinh trinh dién sit dung két hop nuwée mwea véi nguon nuwée hién trang cho khu

Viee cong sé va hg gia dinh, dong thoi danh gid hiéu qua dau tie xdy dung ciia cdc mé hinh.
Twr Khoa: nwdéc muwa, sir dung nwéc mwa, khu cong sé, ho gia dinh, hiéu qua siv dung nwéc mwa.

I. Pit vén dé

Trong bdi canh ngudn nuwdc mit ngdy cang O
nhiém, ngudn nudc ngim suy giam do khai thac qua
mirc (vi hién nay ngudn cung cap nude phuc vu sinh
hoat ctua khu vuc Ha Noi chii yéu 1a ngudn nudc
ngam), dic biét trong diéu kién bién ddi khi hau de
doa nghiém trong dén an ninh ngudn nudc thi viée
sir dung nuéc mua din thay thé hodc bd sung cho hé
thdng cip nudce hién thoi 14 hét strc can thiét, né dam
bao yéu té phat trién bén vimg cho cac ving do thi,
khu dan cu tap trung.

Tuy nhién viéc két hop st dung ngudn nudc mua
Voi nguén nudc cép hién trang & muc do nao dé vira
dam bao tinh kinh té, dam bao nhu cau st dung nudc
va sy hop 1y trong cong tac van hanh thi can dugc ap
dung linh hoat cho tirng d6i tuong dung nudc cu thé
va dung tich bé trir ti wu nén dugc tinh todn véi
muc dich nhu sau: St dung nuéc mua thay thé toan
bo cho hé théng cip nude vao mua mua, mua kho
chi hd trg cho hé théng nuéc may voi dung tich da
duoc thiét ké t6i wu cho moa mua.

Dé danh gia hiéu qua cta viée thu trit va st dung
nude mua cho cac ddi twong, dé tai nghién ciru khoa
hoc cip Bo: “Nghién ciru cdc gidi phdp sir dung hiéu
qud nude muea cho cac ving dé thi” da tién hanh xay
dung 02 mo hinh trinh dién giai phap thu trir va sir
dung nudc mua (cho khu céng s¢ va ho gia dinh).
Trong bai béo nay, cac tac gia s& giéi thiéu vé hai
m6 hinh trinh dién noi trén va danh gia hiéu qua dau
tu ciia chung.

I1. Noi dung va phwong phap nghién ciru

'Phong Khoa hoc Cong nghé
2Khoa K thudt TNN

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 42 (9/2013)

2.1. Ngi dung nghién ciru

- Lya chon dia diém x4y dung mé hinh trinh dién
St dung nudc mua;

- Nghién ciru xay dung md hinh trinh dién khu
vuc cong s& va hd gia dinh;

- Van hanh mé hinh;

- Tinh toan hiéu qua mo hinh trinh dién.

2.2. Phwong phdp nghién ciru

Dé thyuc hién duoc cac ndi dung nghién ciru néu
trén, nhom tac gia da sir dung cac phuong phap:

- Phuong phap chon diém nghién ciu: dé xuét
cac tiéu chi dé lya chon diém xdy dung mé hinh
trinh din cac két qua nghién ctru.

- Phuong phap thuc nghiém: Xay dung cac md
hinh trinh dién ngoai thyuc dia

- Phuong phap chuyén gia (tham khao y kién cta
cac chuyén gia trong viéc phan tich tinh toan).

- Phuong phap xur 1y thong tin: Phan tich, tong
hop két qua hoat dong ctia mé hinh dé danh gia va
dua ra cac két luan can thiét.

I11. Két qua nghién ciru

3.1. Dia diém xay dung md hinh trinh dién

Cac dia diém dugc lya chon dé xay dung mo
hinh ¢6 tinh dai dién cho khu vuc nghién ciru theo
cac tiéu chi: (1) Co sé ha ting dap Gng yéu cau xay
dung; (2) Piéu kién ngudn nudc phi hop; (3) Vi tri
thuan tién cho viéc xay dung, do dac, van hanh mé
hinh; (4) Pia diém dugc lya chon cé tinh dai dién
cho khu vuc nghién ctru vé ché do khi tugng, tap
quan sir dung nudc, ...

Vi nhitng tiéu chi trén: M6 hinh thu trir nude
cho khu vuc cong s¢ duoc lya chon xay dung tai
Truong Pai hoc Thuy lgi thuéc phuong Trung Liét,
quan Dbng Pa, Thanh Phé Ha Noi. Viéc thiét ké mo
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hinh thu trir va sir dung nuéc mua dwgc tinh toan
cho toan bd khuon vién cua Truong Pai hoc thuy
lgi. Tuy nhién, do kinh phi han ché nén khi xay
duyng mé hinh ching tdi chi xdy dung thi diém cho
khu Thi nghiém Thiy lyc ctia nha truong voi muc
dich str dung nuéc mua chét luong thip.

M®& hinh thu trir neéc mua cho ho gia dinh dugc
xay dung tai nha 6ng Giang Vin Khanh, thén Co
D6, xa C6 D6. Gia dinh gdm c6 4 nguoi. Nha co
dién tich xay dung 1a 100 m?, dién tich sin 80 m?
dién tich vuon cay 430 m? dién tich chudng trai 120
m? Ngudn nudc sir dung trude khi xdy dung mod
hinh cha yéu 1a nudc giéng khoi, véi cong suét tiéu
thu khoang 0,5 — 1,0 m*/ngd.

3.2. Nghién ciru xdy dwng mé hinh trinh dién

Két qua tinh toan cho thiy dung tich bé téi vu vé
mit dam bao cung cdp nuéc cho khu Thi nghiém
thiy lwc (PHTL) 1a 372.85 m® va ho gia dinh la
52,75 m*- day 1a dung tich didu hoa nhu cau sir dung
nudc cho ca nam, véi dung tich nhu vay s€ can mot
chi phi xay dung bé rat 16n va khong tan dung duoc
hé théng cép nude hién co ciia nha Trudng va khéng
phil hop véi diéu kién kinh té cta ho gia dinh. Pong
thoti, voi dung tich bé nhu trén viée lua chon vi tri va
hinh thirc xay dung bé ciing rat kho khan. Véi dic
diém khi hau mién Bac — Viét Nam, ché do mua
phan bé thanh hai mua rd rét: 5 thang mua mua (tir
thang 5 dén thang 9) vé6i tong lwong muwa chiém
khoang 80 — 85% lugng mua ca nam; 7 thang mua
khd, tong lwong mua chi chiém khoang 15 — 20%
tong lwong mua ca nim. Nén dé didu hoa lwong
nude mua ding cho ca nam thi dung tich bé trir nuée
phai rat 16n. St dung nuéc mua dé thay thé toan bo
hé théng cAp nudc may hién tai 13 khong thuc té.

Trong bdi canh ngudn nuwdc mit ngdy cang O
nhiém, ngudn nudc ngim suy giam do khai thac qua
mirc (vi hién nay ngudn cung cap nude phuc vu sinh
hoat ctua khu vuc Ha Noi chii yéu 1a ngudn nudc
ngam) thi viéc st dung nuéc mua dan thay thé hoic
b sung cho hé théng cip nudc hién thoi 1a hét sirc
can thiét, n6 dam bao yéu t6 phat trién bén viing cho
cac vung do thi, khu dan cu tap trung.

Tuy nhién viéc két hop sir dung ngudn nudc mua
Voi nguén nudc cép hién trang & muc do nao dé vira
dam bao tinh kinh té, dam bao nhu cau st dung nudc
va sy hop 1y trong cong tac van hanh thi can dugc ap
dung linh hoat cho tirng d6i tuong dung nudc cu thé
va dung tich bé trir ti wu nén dugc tinh toan véi
muc dich nhu sau: St dung nuéc mua thay thé toan
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bo cho hé théng cip nude vao mua mua, mua kho
chi hd trg cho hé théng nuéc may voi dung tich da
duoc thiét ké t6i wu cho moa mua.

Cian cir vao kha ning tai chinh cua dé tai, hién
trang cip nudc va co so ha tang cua cac khu vuc xay
dung mé hinh trinh dién, chiing t6i dé xuat dung tich
bé trit nudc mua cho cac khu thi nghiém thiy Iyc 1a
20 m® va ho gia dinh 12 10 m®. Véi dung tich duoc
lya chon nhu trén, hiéu suit sir dung nuée muwa (HS)
dugc tinh theo cong thirc sau:

HS = thX].OO%/an

Trong do

Qun: Tong luong nude mua didu hoa cia bé trix
nudc mua trong 1 nam (m°)

Qnc: Téng nhu ciu st dung nuée trong 1 nim
(m°)

- Hiéu suét stir dung khu cong so: HS = (688,86
x 100%)/1335,60 = 51,57%

- Hiéu suét st dung ho gia dinh: HS, = (84,03 x
100%)/116,80 = 71,94%

V61 dung tich dé xuét, hiéu sut st dung nudc
mua déu dat hon 50% tong nhu ciu sir dung nudc
trong 1 nim. Pidu d6 cho thy phwong an sir dung
két hop hai ngudn nudc 1a rat kha thi dung tich bé
trit nuéc mua khong can phai qua 16n.

3.3. Vd@n hanh mé hinh

Cac mo hinh dugc 1ap sb theo ddi qué trinh van
hanh. Céc thong sé do dac va ghi chép bao gom:

- Luong mua ngay (ghi trudc va sau moi tran
mua);

- Luu luong nudce vao bé (déng hd do luu lugng -
ghi trudc va sau mai tran mua);

- Luogng nuée st dung (ddng hd do luu luong —
ghi sau mdi lan bom nuéc);

3.4. Ddnh gid higu qua diu tw

Hiéu qua dau tu cia md hinh thu trit nuéc mua
duogc hiéu 13 phan chi phi tiét kiém duoc tir viée sir
dung mé hinh thu trit nuéc mua so vé6i chi phi dau tu
xay dung va str dung hé théng cip nude hién trang.

Chi phi st dung mé hinh thu trir nuéc mua doc
lap, n6i chung bao gdbm: Chi phi xay dung bé thu trit
nudc mua; thiét bi loc nude; chi phi bé mai; hé
thdng thu gom nude mua; hé thdng phan phdi nudc;
chi phi cho hé théng bom nudc; chi phi dién nang;

Hé thong cip nudc hién trang & Ha Noi c6 nhiéu
loai hinh nhu nudéc may, nudc giéng khoi, nudc
giéng khoan, nuéc mit (séng, sudi, ao, hd, kénh,
muong thiy loi). Dé don gian cho quéa trinh tinh
toan kinh té chiing toi chi tinh toan dai dién chi phi
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cho hé théng cip nude hién trang 14 nudc may. Chi
phi cho hé théng cip nuéc may bao gébm: Chi phi
xay dung bé nuéc ngdm (vi &p luc hé théng cip
nuée may théng thuong khéng du ap luc dé dua
nude 18n céc thiét bi sir dung nudc nén cin mot bé
ngam dé chira va diéu hoa nudc trude khi bom 1én
bé mai va phan phéi dén thiét bi sir dung nudc); chi
phi bé mai; hé thong phan phdi nudce; chi phi cho hé
thdng bom nudc; chi phi dién ning;

Nhu d4 phan tich & trén, viéc thay thé hoan toan
hé théng cap nudc hién trang bang hé théng thu trix
nudc mua 1a khong thuc té. Vi vay, dé giam chi phi
dau tu, chung toi kién nghi st dung két hop 2 hé
thong v6i nhau (nudc mua va nudc may) vi ching
déu co chung cac hang muc nhu: Bé chira nudc

M6 hinh khu cong sé

ngam, nudc mai, may bom, hé théng phan phdi
nude. Bé chira nude ngdm cia hé thong thu trir nude
mua thudng 16n hon bé ngdm cua hé thdng nudc
may nén dung tich bé ngdm véi giai phap nay duoc
chon bing dung tich cua bé trit nuéc mwa. Doi voi
cac hang muc con lai, chi phi ¢ hai giai phap (thu trir
nudc mua va nudc may) 1a Xap xi nhau, nén trong
tinh toan ldy bang chi phi sit dung nuéc may. Voi
giai phap nay, chi phi dé dau tu xay dung, van hanh
hé thong thu trit nude mua bd sung s& giam dugce chi
phi ddu tu so v6i hé théng thu trir nuée mua doc 1ap
la rat 16m.

V61 nhitng 1ap luan nhu trén, chung t6i tinh toan
hiéu qua kinh té ciia cac mé hinh thu trir va sir dung
nudc mua nhu sau:

Bdng 1. So sanh chi phi dau tw ciia cdc logi hinh sir dung nirde — khu cdng so

Don vi: 1000d

TT Hang muc Cl\1i pAhI' cAho hé t’héng’nu:é;c mua | Chi phi Cho he:: thi?')ng nudc
va hé thong nudc may két hop may doc lap

1 | Béchua (ngim) 92.612 76.306

2 | Thiét bi loc nude 3.200 0

3 | Bé nuéc mai 18.000 18.000

4 | May bom 2.300 2.300

5 | Hé théng thu nudc mua 7.858 0

6 | Hé théng phan phdi nudc 20.526 20.526

7 | Chi phi van hanh (trong 1 nam) 2.244 2.244

8 | Chi phi mua nudc may 2.586 5.342
Tong cong 149.326 124.718

Trong bang 1, cac thong sé duoc tinh toan nhu
Ssau:

Cot (3):

- Cé&c hang muc tir muc 1 dén muc 6 duoc tinh
theo chi phi xay dung thuc té ciia mé hinh;

- Muc 7 (chi phi van hanh cua hé théng): Chu yéu
la chi phi dién nang cho may bom bom nudc véi chi
phi dién ning so b tinh 1a 1,2KW cho 1m® nuéc.
Chi phi dién nang (G) cho 1 nam sir dung.

G = 1,2 x 1043,28 x1400 = 2.243.808d/nam

- Muc 8 (chi phi mua nudc may) = (Tong nhu ciu

Mb hinh hg gia dinh
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st dung nudc — Tong lwong nudc mua diéu hoa)*
don gid 1m’nude = (1335,6 - 688,86) x 4.000 =
2.586.000d

Cot (4):

- Muc 1 (chi phi xay dung bé ngdm) duoc lay
theo chi phi xay dung thuc té.

- Muc 2 va muc 5: Khong ¢o

- Muc 3, 4, 6 va 7 duoc léy theo cét 3

- Muc 8 (chi phi mua nuéc may) = (Téng nhu cau
str dung nuée)* (don gia 1m*nudc) = 1335,6 x 4.000
= 5.342.000d
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Bdng 2. So sanh chi phi dau tir ciia cdc logi hinh sir dung niede — hé gia dinh

Don vi: 1000d

T Hang muc Chi pAhi C;ho hé t%léng’nué;c mua Chi phi cho hié thf”Bng nudc may
va hé thong nudc may két hop doc lap

1 Bé chira (ngdm) 34.283 28.095

2 Thiét bi loc nuée 1.438 0

3 Bé nudc mai 6.000 6.000

4 May bom 2.000 2.000

5 Hé thong thu nuéc mua 2.967 0

6 Hé thng phan phdi nudce 4.086 4.086

7 Chi phi van hanh (trong 1 ndm) 196 196

8 Chi phi mua nudc may 131 467
Tong cong 51.101 40.844

Trong bang 2, cac théng sb duroc tinh toan nhu sau:

Cot (3):

- Cé&c hang muc tir muc 1 dén muc 6 duoc tinh
theo chi phi thuc té xay dung mé hinh;

- Muc 7 (chi phi van hanh cta hé théng): Chu yéu
la chi phi dién nang cho may bom bom nudc voi chi
phi dién ning so b tinh 1a 1,2KW cho 1m® nuéc.
Chi phi dién nang (G) cho 1 nam sir dung.

G=12x116,8 x1400 = 196.000 d/nam

- Muc 8 (chi phi mua nuéc may) = (Téng nhu cau
st dung nudc — Tong lwong nudc mua diéu hoa)*
don gia Im’nudc = (116,8 — 84,03) x 4.000 =
131.000d

Cot (4):

- Muc 1 (chi phi xay dung bé ngdm) duoc lay
theo chi phi xay dung thuc té.

- Muc 2 va muc 5: Khong ¢6

- Muc 3, 4, 6 va 7 duoc léy theo cot 3

- Muc 8 (chi phi mua nuéc may) = (Téng nhu cau
str dung nude)* (don gia 1m’nuée) = 116,8 x 4.000
=467.000d

IV. Két luin

Két qua danh gia hiéu qua kinh t& cho mé hinh
thu trir nuge mua khu vyc cong sé va ho gia dinh
cho thdy chi phi ting thém do xay dung mé hinh thu
trit nuéc mua bd sung cho hé thdng cip nude hién
trang khong nhiéu. Vi mé hinh cdng s& chi phi dau
tu tang thém s& 1a: 149,326 — 124,718 = 24,608 triéu
ddng, mo hinh ho gia dinh chi phi dau tu ting thém
s& 1a: 51.101 — 40.844 = 10.257 triéu dong. Nhung

v6i luong nude tiét kiém duoc thi chi cAn khoang
chwa dén 10 ndm 1a da c6 thé thu hdi lai vén dau tu.

Khoéng chi c6 vay, xét trén khia canh vi mé thi
nho st dung nudc mua dé bd sung cip nudc sinh
hoat cho vling nghién ciu thi chi phi dau tu xay
dung cac nha may nudc trong thoi gian téi sé giam
di dic biét voi phuong an xdy dung nhd may cip
nude sir dung song Hong (cong sudt du kién 1a 300
nghin m*ngay dém) noi phai xir Iy ham lwong phi
sa l6n, ton kém hodc phuong 4n md rong nhd may
cap nuéc dua nude tir song Pa vé Ha Noi (tir 300
nghin m*ngay dém hién nay nén 600 nghin m*/ngay
dém) véi chi phi tén kém do khoang cach xa, dia
hinh hiém tro.

Khi lugong nude cép cho sinh hoat dugc bao dam
nho su b sung tir nwéec mua thi sy mau thuin giira
cap nudc sinh hoat va cip nudc cho cac nganh san
Xuit dugc han ché dang ké. Liic nay cac nganh san
Xuit nhu néng nghiép, cong nghiép va cac nganh san
Xuit khac s& khong bi thiét hai vé kinh té nhd co di
nudc san xuat.

Bén canh do, nhu da dé cap & trén sir dung nudce
mua s& gop phan giai quyét bai toan tiéu thoat nude
d6 thi cho vung nghién ctru. Nho kha nang trir nudce
mua tir cac hd gia dinh, khu céng s¢ va cac hinh
thire s dung nudc mua khac s€ gitip cho kha nang
tiéu thoat nudc cua khu vuc dwoc dam bao ma
khéng phai st dung ngudn kinh phi dau tu tén kém
dé xay dung mdi, cai tao cac cong trinh dau mdi
tidu, hé thong tiéu thoat nudc c6 quy mé 16n.
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Summary
EFFECTIVENESS EVALUATION OF INVESTMENT MODELS USING RAIN WATER FOR
THE OFFICES AND HOUSEHOLDS

The cause of flooding is rain water — use of rainwater is the best solution to solve the root problems of
flooding and water shortage. Using rainwater to gradually replace or supplement the current water supply
system is essential. This also ensures sustainable development for urban areas. In Vietnam, rainfall regime is
unevenly distributed in both space and time. Therefore, using rainwater to completely replace the existing
water supply system is not feasible. In this research, two demonstration models using rain water in
combination with current water resources for the public sectors and households, and evaluate the
effectiveness of the construction of the model.

Key words: rain water, rain water use, the office, household, efficient use of rainwater.
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