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Tom tat

Bai toén trinh bay nguyén ly tinh toan mang luoi cép nuéc sinh hoat, nu6c san xuét cho
cac dbi tuong str dung nuwéc bao gém viée xéc dinh dwo'ng kinh ong dan nuwéc, vén téc
dong chay hop Iy va kinh té, xéc dinh tén thét &p luc cda éng dan nuwoc trén co sé luu
luong cép nuéc yéu céu.

Abstract

The article presents principle of calculating water supply system for people using water,
including defining pipe diameter, flow velocity reasonably and economically and defining
loss of pressure of pipe based on required water supply flow.

1. Dat van dé

Mang lwéi cp nwéc (MLCN) la mét trong nhirng bd phan quan trong cla hé théng cép
nwéc, lam nhiém vu van chuyén va phan phdi nwéc dén cac vi tri tiéu thu nwéc. Gia thanh xay
dwng mang lwéi cap nuwéc thwdng chiém tir 50%+70% toan bd gia thanh xay dung hé théng
cép nwéc do dé viéc lwa chon dwong kinh dwérng dng dan nuwéc hop ly sé mang lai hiéu qua
kinh té cao. Cac théng sb k¥ thuat ciia cac cong trinh phu trg cia MLCN nhw chiéu cao clia dai
nwéc, ap lwe cong tac clia may bom dwoc xac dinh trén co sé& tdn that ap lwc trén cac doan 6ng
clia mang luéi.

2. N6i dung

Lwu lwgng tinh toan cia MLCN dwoc tinh cho truwdng hop c6 chay xay ra trong gi¢ diing
nwoc l[on nhat.

DPuwéng kinh 6ng xac dinh theo biéu thirc:
D= | @)

Trong do:
Q- lwu lwgng tinh toan cda dwdng éng [I/s).
V- van téc nwéc chay trong 6ng [m/s].

Tl biéu theee (1) ta thay, véi mét gia tri lwu lwong khong dbi, néu van toc dong chay nho
thi dwérng kinh éng sé 1on, nhw vay gia thanh xay dwng mang luGi sé Ion, nguoc lai néu van tc
I&n thi dwong kinh dwéng 6ng sé nhd, gia thanh xay dung MLCN sé& nhé di. Tuy nhién chi phi
quén ly s& I&n vi van tdc I&n sé 1am tang tdn that ap lwc trén cac doan 6ng, dan dén d6 cao bom
nwéc va chi phi dién nang tang 1én. Do d6 dé xac dinh dwdng kinh éng cap nwéc hop ly ta phai
dwa vao gia tri van téc kinh té, 1a van téc co tng gia thanh xay dwng va chi phi quan ly mang
lwdi nhé nhéat

Doi voi mang Iwdi cap nwdc bén ngoai cong trinh thuwong ngudi ta chi xét dén ton that ap
lwc do ma sat theo chiéu dai dwérng dng (t6n thét doc dwong), con tén that &p lwc cuc bd nhd
nén bd qua. Tén that ap lwc do ma sat trén dworng bng cap nwédc dugc xac dinh theo biéu thirc:

2
h, = A" Y @
D 2g
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Trong do:
L- Chiéu dai dwong bng tinh toan [m],
D- Buong kinh éng [m],
v- van tbc nwédc chay trong éng [m/s],
g- gia téc trong truwdng [m/s?],

A- hé sb6 ma sat.
Déi voi 6ng gang va éng thép khi van téc v < 1,2 (m/s) thi A bang:

00179 (, 0867)"
A= ~NE .(1+ v j (3)
Khi van téc v = 1,2 (m/s) thi A bang:
0,021
A= ne 4
Déi voi 6ng bé tong cbt thép:
001574 (, 351\
A= D“g{“_vj ()
Déi voi 6ng nhya:
0,01344
A’ = D0,226 V0,226 (6)
Déi voi fibréximang:
0,011(, 351\

Dwa vao céc két qua nghién ctru, nha khoa hoc Nga TS.Ph.A.Sévélop da xac dinh hé s6
ma sat doc Qu’é’ng chq céc loai dwd'ng 6ng khac nhau va xac dinh dwgc ton that ap lwc cho 1 m
dai dwdng ong (ton that ap lwc doc dwdng don vi i = hy/L ) theo cac cong thire:

- Ong gang va éng thép khi van téc v < 1,2 (m/s) thay (3) vao (2) bién déi ta co:

2 0,3
i =0,000912. L\)/“ .(1+ @j ®)

- Khi van téc v = 1,2 (m/s) thay (4) vao (2) bién dbi:
. 0,00107.v?
I= D3

- Bbi v&i 6ng nhya thay (6) vao (2) bién déi

9)

. 0,000685.v""™
1= DL226 (10)
- Bbi voi fibroximang thay (7) vao (2) bién dbi

. 0,0000561.v2 351\
1= N 1+ v

11)
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- Bbi v&i 6ng bé tong cbt thép

0,19
P 0,000802 .(1+ 3,51)

De v 12)

Duwa vao’ cac cong thirc tinh toan trén
TS.Ph.A.Sévélop da 1ap thanh cac bang tinh  FiESRRNIEeS @
toan thdy Ilwc cho cac loai 6ng khac nhau, '

dwa vao cac bang nay tw gia tri lwu lwong da
biét ta dé dang tim duwoc cac gia tri dwong Tén BN
kinh 6ng van téc dong chay va ton that ap lwc
cho mét 1 km dai dwong éng cép nuéc.

| boxdz00d

Dwa vao cac bang tra cla - e
TS.Ph.A.Sévéldp va cac cong thire tinh toan, Mat khau
cac tac gid da xay dyng chwong trinh tw
dong tra bang va tinh toan xac dinh cac théng
s6 ctia MLCN nhw dwéng kinh éng, van téc
kinh té, ton that ap luc trén 1km dwong 6ng, Chép nhén ‘ Hu b ‘
tén that ap lyc trén chiéu dai thuc té cua
duong éng cho 3 loai éng khac nhau la éng
gang, 6ng thép va éng nhua.

| ok ok bk ok ok

Hinh 1. Pang nhép tinh toan.

3. Xay dwng phan mém tinh toan cip nwéc
3.1. Xay dwng chwong trinh

Buong kinh 6ng cap nuéc hop ly clia MLCN phu thude vao gia tri van tdc kinh té tng voi
gia tri lwu lwvong Q da biet.

Trén co s& tim ra dudng kinh t6i wu clia doan 6ng ta tién hanh tinh toan cac gia tri ton
théat Nai, tbng ton théat hy cta tuyen dng bang cach nhap lién tiép cac théng sb vé chiéu dai, vat
liéu ché tao cla cac doan éng can tinh.

Phan mém tw dong tinh toan dwong 6ng kinh té clia doan 6ng va tinh toan céc tén that
cua cac doan 6ng duoc xay dwng bang ngdn ng 1ap trinh VBA. Day la ngon ng 1ap trinh trén
nén Microsoft Office Excel do d6 ta cé thé van dung dugc cac kién thirc cua ‘ngon ngl lap trinh
VB dbng thei tan dung dwoc cac ham co s&n trong Microsoft Office Excel, phan mém nay khéng
nhirng tra bang ma no con tién hanh néi suy cac gia tri trong bang bang cach néi suy tuyén tinh
1 chieu.

Giao dién chuwong trinh dwgrc trinh bay trén hinh 2.

Sau khi khéi déng chwong trinh, phan mém s& héi ban c6 mudn ding nhap khéng, nhap
tén va mat khadu (mé&c dinh khéng can nhap) nhw hinh 1 va nhan “chap nhan”. Khi d6 phan
mém bao dang nhap thanh céng. Giao dién chwong trinh hién ra, nhap cac gia tri can thiét va
nhan nat “Tinh” viéc tinh toan cac gia tri twong (rng sé duoc tinh toan mét cach tw dong va két
qua s& dwoc hién thi trén cac cac TextBox twong (rng c6 nén mau dam hon cac TextBox cé nén
mau trang.

3.2. Vi du str dung chwong trinh

Vi dy: tinh toan cac gia tri d, v, 1000 i, hg, hq clia doan 6ng co6 bang thép co luu lugng
8(l/s) va doan ong dai 30 (m).
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S dung phan mém dé tinh toan va két qua thu dwoc thé hién trén hinh 2.

Viéc tinh toan déi v&i cac loai 6ng khac ciling hoan toan twong tuw.

TIHH TOAR THUY LUC DUOHG OMNG CAP HUOC CHO COMG TRIMH XAY DURNG
Ong Thop ]ﬁng Gang | Ong nhaea |
Luu Luong(l's) | 8
Li(m) = | 30
d () | so0
v {1s) | 1.13
1 29.4 =
1EITTER | Tac ga: TS, Ha Xuan Chuan
SV. Mguveén Van Bé
hdi (1) | 0.882
Tang hid (an) J 0.882>
Tinkh Tho:at Tiép tuc |

Hinh 2. Giao dién cda phan mém.
4. Két luan

Trén co s& ly thuyét tinh toan thay lwc MLCN cho céac cong trinh xay dwng va cac bang tra
c@a cac nha khoa hpc Nga, cac tac gia da xéy dwng duoc phan mém tw dong tinh toan cac théng
sO clia mang lwGi cap nwdc. Str dung phan mem tinh toan rat don gian, tién ich, tiet kiém thoi gian
va tranh dwoc nham lan, sai sot khi tinh toan tha cong. Phan mem c¢6 thé sir dung vao viéc tinh
toan thiét ké cac MLCN trong thwc té va phuc vu tét cho cong tac gidng day, nghién clru va hoc
tap.
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