CAM NANG CAP NUGC NONG THON ThS. Lé Anh Tudn

CO BAN VE
THUY VAN NGUON NUOC
VA TINH TOAN THUY LUC

2.1. CHU TRINH THUY VAN VA PHUGNG TRINH CAN BANG NUGC
2.1.1. Chu trinh thdy van

Chu trinh thuy van (Hydrologic Cycle) la mot khdi niém mo ta qua trinh
chuyén héa dong nudc trong hé théng nudc ty nhién, gdm sy chuyén dong nudc
trén bé mat, nudc dudi dat va khi quyén. Tién trinh c6 thé minh hoa nhu hinh 2.1,
2.2 va 2.3: Duéi tac dong ctia biic xa mat tréi va sy thay d6i cda thai tiét va khi
hau, nudc tif mit thoang bdc hoi 1én khong trung, tu tap lai thanh may. May c6
thé gay mua, tuyét, bing d4, ... va roi xuéng mit dat hogc bién ca theo nhidu phan
va dang khac nhau. Mot s6 bdc hai trd lai khong trung, mot s6 dugc sinh vat hap
thu, mot phan 16n thAm xudng dat, phan con lai chay theo stion déc theo cac song
subi hodc dugc trid trong cac ao hd, song sudi, bién ca va bing nhiéu cach dé vao
dai duong va trd 1én khong trung theo mot chu trinh khép kin.
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Hinh 2.1: Hinh anh m6 ta chu trinh thuy vin
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Chu trinh thidy van c6 thé tom tit & 6 bién s6 sau:

P - luogng giang thuy (Precipitation)

[ -lugng tham (Infiltration)

E - lugng bdc hoi (Evaporation)

T -lugng thoat hoi (Transpiration)

R - luong chay mat (Surface Runoff)

G - lugng chay ngam (Groundwater flow)

0000O00O

Nha thuy van hoc Arved J. Raudkivi, 1979, da minh hoa chu trinh thuy vén theo
mot tién trinh quan hé cac yéu t6 dong chay (bdc hai, mua, tham, chay tran, ...) va
noi chida nuide (khong khi, ving triing, séng, bién, dudi dat, ...) nhit hinh 2.2. Ong
cling trinh bay udc lugng sy phan phéi va khéi Ivgng dich chuyén ngudn nudc
trong chu trinh thuy vdn nhu hinh 2.3.
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Hinh 2.2: Minh hoa cac quan hé dong chay va noi chifa cua chu trinh thuy vin
(theo Arend ]. Raudkivi, 1979)
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KHI QUYEN
V =14 x 10* km® T =10 ngay
N N
1,8 x 10° 01 x 10° 108 x 10° 71,7 x 10°
km®/ndm km’/nam km’/nam km’/nam
» - 416 x 10° 454 x 10° "
BANG DA km?/nam km®/nim PIA QUYEN
V =24 x 10° km® V = 88,32 x 10° km®
= 1 3 A
T =10.000 ndm ) ;’)SX}O SONG
m’/nam V=230 km’, T ~ 12 ngay
1,2 x 10° HO
km?®/nim V=230x10°km?, T~ 10 nim

PO AM TRONG PAT
V=75x10°km®, T~ 2-50 tudn
SINH QUYEN

V=10 km? T = vai tudn
NUGC NGAM

V = 64x10°km?,

T = 5-10 ngan ndm

NUGC NGAM TRAO POI
V =4 x10°km®, T ~ 300 nim

PAIDUONG - BIEN
V =1370 x 10° km®
T ~ 2600 nam

Hinh 2.3: (theo Arved ]. Raudkivi, 1979)
Dic trung phan phéi chinh vé ligng nudc & dang tinh va dong trén trai dat.
V la thé tich khéi nu6c tinh bing km® va T 1a thoi gian tuan hoan cta nudc.

2.1.2. Phuiong trinh cin bing nudc
Phuong trinh phan danh mot cach dinh lugng vong tuan hoan cta nudc
trong mot luu viic song, trong mot luiu vic riéng biét hodc trén toan trai dat duge

goi 1a phuiong trinh cin bing niidc (water balance equation).

Phuong trinh cAn bidng nudc xuat phat tu dinh luat bao toan vat chat, d6i véi mot
lvu vic 6 thé phat biéu nhu sau: "Hiéu s6 cua liong mide dén va ligng niide di khoi
mot luu viic trong mot thoi doan tinh toan nhdt dinh bing su thay doi trf liong nuidc
chuta trong luu vifc do "

- = ((THAY POI NUGC TRU

2. COBAN VE THUY VAN NGUON NUGC VA TINH TOAN THUY LUC 18



CAM NANG CAP NUGC NONG THON ThS. Lé Anh Tudn

\Y Phuiong trinh cin bing nuéc thong dung
Trong mot khu vuc bat ky, gia thiét c6 mot mit try thing ding bao quanh
khu vyc d6 t6i tang khong thAm nudc nhi hinh vé 2.4.

Hinh 2.4:

Khu viic séng va cac
thanh phan cta

can bang nudc

Chon thdi doan At bat ky. Dya vao nguyén ly can bing nudc, ta c6 biéu thiic sau:
X+Z+Y, +W,) - (Z,+ Y, +W,) = |U,-U,| = +AU (2-1)

trong do :
X - lugng mua binh quan roi trén luu viic
Z, - ligng nudc ngung tu trén mat luu viic
Y, - lugng dong chay mit dén
W, - lugng dong chay ngam dén
Z, - luigng nuéc bde hoi binh quan khoi Iuu viic
Y, - lugng dong chay mat di
W, - lugng dong chay ngam di
U, - lugng nudc trd trong luu vic & thoi doan dau cda At
U, - lugng nudc tri trong luu vic & thoi doan cubi cua At
AU : mang dau + khi U, > U, va nguoc lai

\Y Phuong trinh cin bing nudc ctia Ivu vic kin va hé trong thdi doan bat ky

a. Luu vuc kin

Luru vyc kin 1a lvu vige ma duong phan chia nudc mit va ngdm trung nhau,
khi d6 khong 6 nudc mat va nide ngadm tif lvu vigc khac chay dén, tdcla Y, = 0 va
W, =0.Goi Y =Y, + W, la téng ltigng niidc mit va ngdm chdy ra khoi luu vic va
Z =7,-7Z,1a lugng béc hoi da trit lugng ngung tu, ta co:

X=Y+Z+AU (2-2)
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b. Luu vic hg
Déi véi luu vic hé sé ¢6 lugng nude ngam tif Ivu vic khac chdy vao hodc
nguoc lai, khi d6 phuong trinh can bang nudc c6 dang:

X=Y+Z+AW + AU (2-3)
trongdo: +AW=W,-W,

\Y Phuiong trinh cin bing nudc trong nhiéu nim

Phuong trinh (2-2) va (2-3) viét cho thoi doan bat ky, tic At ¢6 thé 1a 1 nam,
1 thang, 1 ngay hodc nh6 hon nita. Dé viét phuong trinh can bing nudc trong thoi
doan nhiéu ndm, ngudi ta ldy binh quan trong nhiéu ndm cac thanh phan trong
phuong trinh can bing nudc.

Vi (2-3), xét trong n nam:
in Z(Yi +Z; £AU)) ZYi Zzi ZiAUi
L _ = _ i ER

n n n n n

(2-4)

Tong X +AU c6 thé xem nhu bang 0 do c6 sy xen ké ctia nhiing ndm nhiéu
nude va it nudc, do dé phuong trinh (2-4) sé trd thanh:

XO = YO + ZO (2'5)

trong do: oni:l_; YOZL; Zozi:l—

Néu n du 16n, thi X,, Y, , Z, 1an lugc dugc goi la chudn mua ndm, chuan
dong chay ndm va chuan béc hoi nam.

Déi véi lvu vic hé, tiong ty sé c6:
X, =Y, + Z, + AW, (2-6)

Trong trudng hgp luu vic hd, gia tri binh quan nhiéu ndm cda + AW, khong
tién dén 0 duigc vi sy trao d6i nudc ngdm gidia cac luu vic khong can bing thuong
dién ra 1 chiéu.
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Bang 2.1: Can bang nudc trung binh nhiéu ndm trén thé gidi va Viét Nam

Lanh thd Dién tich Mua Chdy mdt Béc hoi
Ving 1 Km? | mm | 10°Km® | mm | 10°Km® | mm | 10°Km?®
Toan thé gi6i 510.000 | 1130 | 577 ] ] 1130 | 577
Toan luc dia 149.000 800 119 315 47 485 72
Dai duong 361.000 1270 458 130 47 1400 505
Viét Nam 365 1850 857 993

2.1.3. Thiiy d6 va ban dé thdy vin

\% Thuy d6 (hydrograph) 1a mot dé thi biéu thi quan hé cac dic trung cta
dong chay vdi thai gian. Cac dic tring ctia dong chay c6 thé 1a van téc, luu lugng,
chét lugng nudc, ... thuong dugc thé hién trén truc tung, con yéu t6 thoi gian
thuong biéu hién & truc hoanh.

250
200 *’./)\ Hinh 2.5:
» 150 /‘///: o [ N Mot vi du vé thé hién
e 15 jd thay do:
0 S [ // Luu lugng trung
- binh thang cua 2
0 —— — ~ T song A va B
==E22535g52xXXZ
Month
| —o—River A ——River B |

V Bin thiy vin (hydrological map) 1a ban d6 ma trén d6 cac dic trung
thuy van nhu ving ngap 1d, dudng ranh min, dudng dang mua, ... duge thé hién.
(Xem vi du trang ké).

Ngudi ta c6 thé tich ban db thiy van thanh nhing ban ¢ mang dic tinh
thuiy hoc riéng biét, vi du nhu ban dd mua, ban d6 béc hoi, ban d6 nidc mat, ban
dé ngap 14, ban d6 chét lugng nuidc, ban do dia chat thuy van, ...
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Hinh 2.6: Ban d6 thidy van thé hién cac dudng chay tran trung binh nhiéu nam,
phan bé chdy tran theo thang, ving ngap ld va cac tram thdy vidn cua song
Mekong nam 1985 (tai liéu ciia l,IIy ban séng Mekong, 1988)
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2.2. CAC CONG THUC THUY LUC PUONG ONG
2.2.1. Tinh toan dudng kinh éng din

Hau hét cac duong 6ng dan trong hé¢ théng cap nudc déu c6 dang mat cit
ngang hinh tron. Dudng kinh cia éng, ky hiéu 1a D, dugc xac dinh khi biét luu
ligng dong chay Q va van toc dong chay trung binh trong éng V.

Hinh 2.6: Minh hoa cac yéu t4 thuy Igc cd ban duong éng
Luu lvigng qua éng:

n.D?
Y @-7)

v6i w la dién tich mat cit u6t cua éng dan. T (2-7) suy ra:

_|4Q
b= .V (2-8)

Thong thudng, Q duge tinh baing m’/s, m*/h hodc 1/s. V tinh bdng m/s va D dugc
tinh bdng mm hodc cm. Nhu vay khi 4p dung cong thiic trén can c6 sy chuyén déi
don vi can thiét.

Q=wV-=

2.2.2. Tinh toan tén thét cot ap trong duong 6ng

That sy, viéc xac dinh van toc dong chay trong dng thudong khong dé dang.
Sy thay d6i van téc dong chdy trong 6ng lién quan dén cac chi tiéu kinh té cta he
théng. Tt cong thiic (2-8), ta d& nhan thay khi luu lugng Q khong déi thi khi ting
van téc V 1én thi dudng 6ng D sé giam. Tuy nhién, van toc V ting cao sé dan dén
ton that cot ap h,, ciing sé gia ting do ma sat gidfa thanh éng va chat 16ng gia

tang. T6n that cot ap h,,, theo Darcy-Weisbach:

2
h =22 Y m) (2-9)
D 2g
trong d6: L - chiéu dai 6ng dan, m

D - dudng kinh 6ng, mm
V - van tdc dong chay, m/s
g - gia toc trong truong, g = 9,81 m?/s
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A - hé s6 can doc duodng, phu thudc vao loai vat liéu dng dan (6ng thanh tron,
thanh nham) va trang thai chay (chay tang, chay qua do, chay rdi).

= O trang thai chay tang:

64
A =— 2-10
Re (2-10)

Re la s6 Reynol, Re = v.D , v6i v 1a hé s6 nhét dong (m?/s)
v

e trang thai qua do tif chay tang sang chay réi, theo Antsun:

0,25
. 0,1( 1,46.A N 100)
Re

vdi A la chiéu cao thanh nham, mm

(2-11)

Wiiiinbibibinbit,
Hinh 2.7: Minh hoa chiéu cao thanh nham A

e trang thai chay r6i hoan toan (khu sdc can binh phuong), theo Nicurat:
A= ! (2-12)

D 2
1,14 +21g—
( gAj

Tri s6 A c6 thé xac dinh bing bang tra hodc dé thi (tham khao cac sach thuy Iyc).

Xét mot hé théng bom nudc tif ngudn vao mot bé chita don gian nhu hinh vé sau:

A A
hms

Hbém

Hinh 2.8: Dudng ning ctia hé théng bom nuidc
Chiéu cao bom dugc xac dinh theo:

Hbm = Hdh + hms (2-13)
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Khi t6n that cot 4p tang thi chidu cao bom nudc sé gia ting, nhu vay hé théng doi
hoi cong sudt bom ciing phai gia tdng theo cong thiic:

— Y Q H bom
1000 .M pom
trong d6:  y - trong lugng riéng cua chat 1ong bom (N/m’)

(kW) (2-14)

Tbom - hiéu suat toan phan cia may bom, %
Cong sudt mdy bom ting, cé nghia 1a, ning ligng bom ciing tang.

Déi véi mang duong 6ng dan niée phuc tap:
(Ton that cot nuide) = (ton that duong dan) + (t6ng cac ton that cuc bo)

hay Z AL

i=1

(2-15)

trong d6 ¢ - 1a hé s6 ton that cuc bo thu i trong he théng.

Tén that cuc bo ¢6 thé bao gém ton that do co hep/ md& rong, do ludi chin, do van
khéa, do sy co udn cia éng, v.v... Cac hé s6 nay c6 thé lay tif nhiing bang tra thuc
nghiém cda cac sach thuy lyc. Trong mot s6 truong hgp, d6i véi mang 16 cap
nuéc dudng dai, ngudi ta thuidng tinh ton that do ma sat doc theo dudng dan va cé
thé b6 qua ton that cuc bo.

Céc cong thiic thuy lyc thuong dung khac:
> Cong thic Hazen-Williams cho dudng 6ng kin:
V =0,8492 C.R"®.§"* (5-16)

v6i  V -van toc dong chdy (m/s)
R - ban kinh thuy lyc (m), ti s6 gida dién tich U6t va chu vi u6t
C - h¢ s6 Hazen-Williams (tra bang)
S - @6 déc ctia dudng nang (t6n that cot nuidc trén mbi don vi chiéu dai)

Ton that trén duong éng c6 thé 1ay:
h, =kQ

véi k 1a hé s6 t6n that cuc bo, tiy thudc vao hinh dang éng dan, c6 bang ra.

» Cong thuc Manning cho dong chay hé (kénh dan ho):
v =1 Res gy (2-17)
n
v6i  n-hé s6 Manning (tra bang)
cac gia tri V, R, S duoc dinh nghia nhu trén.
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2.2.3. Tinh toan chon lyda may bom
May bom s dung trong cAp nudc la mdy bom ly tdm, bom niiéc va va bom
pitton, bom khi ép, bom hudng truc. Trong &6, bom ly tim dugc dung pho bién.

Cot ap cia bom ly tam H (m) dugc xac dinh bing:

H=h+Px"Pop (m) (2-18)
v

trong do:

h - cao trinh bom nudc, khoang céach tit mit thoang bé hiit dén mat thoang bé xa.
P Va py - 1an lugt 1a ap suat trén mat thodng cta bé xa va bé huit.

h,, - ton that cot nudc cia hé théng bom

y - trong luigng riéng cua chét long

2.2.4. Chiéu cao dai nudc va ap suit cdng tac ciia may bom

Nudc duge cung cap dén ngudi tieu ding tf may bom cua tram cap nudc
hodc tif dai nuée thong qua mang duong éng. Mudn c6 du luigng nude can thiét va
lién tuc dén cubi nguivi tieu thu (noi xa nhat va cao nhat) thi dau ngudn phai cé du
ap luc can thiét. Déng thoi & vi tri bat 1gi nhat thi cling can c6 mot ap luc can thiét
dén dau cudi cac thiét bi vé sinh bén trong ngoi nha.

X Duong do ap
h, bai nudc

Dbuong do ap

Hb Hd

Ngoinha
bat loi nhat

nh
He

Tram bom Zoy

Bé chita nudc 1
Cao d¢ chuan qui vdc

Hinh 2.9: So’ @6 thé hién lién hé gitia dudng do ap lyc cia cong trinh cap nudc
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Chiéu cao dai niéc duge tinh theo cong thuc:

Hy=Z.-Zy+H™+h (2-19)
Ap lyic cong tac ciia bom:

Hy=Z,-7Z,+H;+h;+h, (2-20)
trong do:
H, H, - d6 cao dai nudc, dp lyc cong tac cua bom (m);
Zy Z4 7 -lanluotla cao trinh tram bom, dai niiéc va ngoi nha bat loi (m);
h, - d6 cao bé chida nuidc trén dai nudc (m);
h, - téng t6n thét ap lyc duong 6ng ti dai nudc dén ngodi nha bat 1gi
(m);
h, - tong ton that ap lyc trén dudng 6ng tif tram bom dén dai nude (m);
H™ - 4p sudt can thiét ctia ngo6i nha bat 1gi (m).

-Nha 1 tang H,™ =10 m;
-Nha 2 tang H,"™ =12 m;
- Nha 3 tang H,™ =16 m;
- Thém 1 tang thi H,™ téng thém 4 m .

2.2.5. Pudng kinh 6ng kinh té
Dudng kinh éng kinh té D,, 1a duong kinh ma tong kinh phi vé gia thanh
va nang lugng ding dé dan nudc 1a nho nhéat. Theo V.G. Lobasev:
D, =k Q" (m) (2-21)

véi k=0,8-1,2 va Q1laluu lugng (m*/s)

Ngoai ra, c6 thé tham khao bang tra, dé xac dinh duong kinh éng kinh té tuong
tng véi luu lugng, van tdc kinh té va do ddc thuy lyc (tham khao phu luc 10).

A
~§ Dudng tong chi phi
N . . .
ot Tong chi phi thap nhat
5 = | Chiphi Ik hivi il i
<z nang luong »
5 <
SV (R >

g =
G 5

|

r:\ Duong kinh éng
Chi phi dau tu > o g
Chi phi béo dudng Dutng kinh kinh t€ nhat
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Hinh 2.10: Biéu db xac dinh duong kinh éng kinh té nhat
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2.3. CAU TRUC MANG DUONG ONG VA PHUGNG PHAP TINH TOAN
2.3.1. So 46 mang duong dng
C6 3 dang mang 1udi dudng 6ng:
+ Mang lu6i phan nhanh, nhu hinh 2.11.
+ Mang ludi vong, nhu hinh 2.12.
+ Mang hén hop (ludi phan nhanh va ludi vong), nhu hinh 2.13.

1
oL .

/
/
Hinh 2.11: Vi du sd d6 mang [u6i phan nhanh
il
/' 2
/

Hinh 2.12: Vi du s6 d6 mang li6i vong

[

Ay

Go—

el el

Hinh 2.13: Vi du s ¢6 mang hdn hop
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So sanh cac dang mang duong 6ng:

Mang dudng 6ng Uu diém Nhugc diém
Mang phan nhanh | e D@ tinh toan e CAp nuidc khong lién tuc
e Kinh phi thap e An toan kém
Mang ludi vong e CAp nuidc lién tuc ¢ Tinh toan phtc tap
e Giam stic va thuy luc ¢ Kinh phi cao
Mang hén hop e Phu hgp cai tao do thi e Tinh todn phtic tap
e Pho bién st dung cho e Quan ly thuan loi
nhiéu déi tuong

2.3.2. Tinh toan thuy lyc mang ludi phin nhanh

Mang lu6i phan nhanh (braching pipes) - con goi la mang 1udi cut, nhanh
cay, mang hd, ... - bao gdm moét hay nhiéu éng néi riéng ré véi nhau di vé phia
dudi ha luu so véi tram cAp nudc hodc thap nudc. Cac doan 6ng khong két nhau
thanh mot mach vong. Chiéu dong chdy trong mang phan nhanh s& phu thuoc

Vvao:

» Ap luc tit dai nudc va cao trinh dit éng
> Duong kinh, chiéu dai va vat liéu lam éng.

Déi véi bai todn thuy Iyc mang 1ui phan nhanh, bai toan thuong dat ra la: xac
dinh ap suét can thiét & diém dau mang ludi hodc chiéu cao dai nudc va ap luc
cong tac cua bom. DPiéu kién ban dau la cac gia tri da xac dinh nhu chiéu dai céc
doan nhanh, Ivu lvgng, ap suat & cac dau lay nudc.

Nguyeén Iy ctia bai toan mang Iudi phan nhanh 1a tong dong chiy vao mit phdi bing
tong dong chay ra khoi mit. Dong chay trong éng c6 thé tinh toan bing mot trong
nhiing cong thdc dong chay c6 dp trong éng, nhu cong thiic cua Darcy-Weisbach
hodc cong thic Hazen-Williams, dua vao ma sat duong dai va ma sat cuc bo va

cao d6 khac nhau trong tiing doan éng.

Trinh ty dé giai bai toan nhu sau:
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[
Céc sb lieu ban dau:

Chiéu dai cac doan nhanh
e Do déc & cac doan

Luu lugng & cac dau ra

Ap luc tai cac dau ra [

V& so do tinh todn mang 1udi phan nhéanh,

. o . < 3R Xe 34 <. . . R .
danh s6 cac nut (tt diém cu6i dén dai nudc, cac diém nhanh)

e

A 4

Lap bang tinh toan
V6i 2Q i = 0, tinh Qye,n cho tiing doan 6ng

A 4

V6i Qqoqn tra bang thuy luc =
e duong kinh éng d (mm)
e van téc trong éng w (m/s)

e ton thatap luci= h/L (x 1000)

A 4

e Ton that trén tiing doan 6ng h = il
e Toén that trén toan mang ludi

Két qua
> Ap luc tu do & diém dau
» Chiéu cao dai nudc

Hinh 2.14: So @6 tinh toan mang 1uéi phan nhanh
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2.3.3. Tinh toan thuy lyc mang ludi vong

Thyc té, mang 1udi cAp niéc vong (loop- pipe network) 1a mang 1iGi c6 nhiéu
hé théng éng bao gom nhiing éng khac nhau néi két tao thanh mot t6 hgp nhiéu
diém dua nudc vao va lay nude ra. Viéc tinh toan mang ludi vong phtic tap hon
mang Ui nhanh rat nhiéu. Hién c¢6 nhiéu phudng phap véi nhiéu tac gia khac
nhau va phan mém mady tinh da phat trién nhdm hé trg ché viéc tinh toan mang
1u6i vong. G day, phuong phap thi dan cua Hardy Cross dugc gidi thiéu.

Budc dau tién cho viéc 4p dung phuong phap Hardy Cross cho mang dudong 6ng
la gia thiét dong chay cho mdi duong 6ng don. Viéc chon lya Ivu luigng phdi can
thda man nguyén ly thit nhat vé can bing tai nt: tong liong dong chay vio tai mdi
diém mit phai bing tong liong dong chay ra khoi mit. Gia thiét dong chay cho tiing
éng, sau d6 tinh toan ton that cot nidc qua tiing doan éng (st dung cong thic
Hazen William).

2 Quao = £Qa hodc XQ.4= 0 (2-22)

Budc ké t1ep la tim tong dai s6 cac ton that cot nudc Cho hing doan vong trong

0 d ;
la Am vd tELQ ra_ton th ”’t am. Theo nguyen ly thl;f ha1 Cho duong ong song song -
t6n thit gida 2 nit 1a nhu nhau cho mdi nhanh néi vao nit - tong dai s6 cic tong
thét cot nuide cho moi vong phai bing 0.

) hd(loop) =0 (2-23)

Dén day c6 thé giai theo cach cin bing cot nuidc - Néu, tong ton that cho médi vong
bang 0, thi gia thiét ban dau vé Iuu lugng cho ting doan 6ng la ding. Néu khong
phai gia thiét lai lvu lugng (thudng thi khé ma c6 thé thda man ca 2 nguyén ly).
Luu lugng diéu chinh AQ xac dinh theo cong thuc:

AQ=——5=1" 2. (h,) (2-24)

()

trong do:
AQ - tri s diéu chinh luu lugng
3(h,) - tong dai sé cac ton that cot nuidc trong vong
n - gia tri tuy thudc cong thiic tinh toan luvu lugng
(n = 1,85 néu 4p dung cong thiic Hazen-Williams)
¥(hy/Q,) - tong s6 hoc cac tén that chia cho luu lugng cho mbi éng trong vong
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Budc cudi cung la ding tri diéu chinh luu Iugng (cho mdi vong) dé didu chinh gia
dinh lvu Iugng ban dau cho tat ca dudong 6ng va tiép tuc lap lai tién trinh nay cho
lvu lugng da didu chinh cho dén khi nguyén ly thit 2 dugc thoa man: tong ton that
dai s6 tai mdi vong bang 0 hodc gan bang 0.

Tém tit cac budc:

Bit dau:
V& s0 d6 mang ludi dudng

A 4

Gia dinh luu lugng Q, cho tting doan
ong

khong
thoa

Kiém tra diéu kién:
z:Qm = z:Qout
hOéC ZQnut =0

l thoa

Tinh toan t6n that trong mang vong

diéu

chinh lai
gia dinh I .
Kiém tra diéu kién:
z:hcl(loot)) =0

khong
thoa

N h
Tinh tri diéu chinh luvu lugng: AQ= —A

(%)

Hinh 2.15: Luu d6 tinh todn mang 1u6i vong
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Nguoi thiét ké c6 thé tham khao thém cac phuong phap tinh toan mang ludi
dudng 6ng nhu:

M phuong phép tra bang;

M phuong phéap can bing luu lugng, can bang ap luc;
M phuong phap diéu chinh mang 1udi vong;

M ..

Cac phuong phap nay c6 thé tim doc & cac sach thuy luc hoc trong va ngoai nudc.

Thong thuidong viéc tinh toan cac bai todan mang duong 6ng nhanh hodc vong rat
t6n nhiéu thoi gian va d& nham 1an. Pé khic phuc viéc nay, nhidu nha thay luc
hoc lap trinh dién toan thanh cac phan mém may tinh chuyén biét cho tién ngudi
st dung nhim gia ting toc do tinh & nhiéu phuong an khac nhau, giam sy cang
théng va ting cuong d6 chinh xac cua két qua.

Cac phan mém quen thuéc hién nay:

H Branch 5.2 (tinh todn mang 6ng nhanh)
H Loop 5.0 (tinh toan mang vong.
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