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CAP THOAT NUOC
Chwong 8: Phan mém EPANET va SWMM

NOI DUNG MON HOC
CHUONG 1: Téng quan vé cap nwéc
CHUONG 2: Ngudn nwéc & Cong trinh thu nwéc.
CHUONG 3: Mang lwéi cap nwéc khu vire.
CHUONG 4: Mang lwéi cap nwée bén trong.
CHUONG 5: Mang lwéi thoat nwéec bén trong.
CHUONG 6: Mang lwéi thoat nwéc khu vue.
CHUONG 7: Téng quan vé xt Iy nwéc thai.
CHUONG 8: Phdn mém EPANET va SWMM
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PHAN MEM EPANET
Nay la phan mem cho phep tinh toan thuy l6c mang
166i AibGng ong co dong chay col ap:
TOMTAT LY THUYET
Ton that nang 166ng cho moi fioan fidéng ong (i,j):

H -H =h.=rQ
Va tai moi nut ta co: ! J I Q“

Ong vao nat ’_\Z:Qik —Zlekj—qk =0

* Qj: 16u 160ng trong fi6dng ong (ij L‘ L/l lay dung
+ H;: cot n6dc fio ap tai nut i (the nang + ap nang)
¢+ gy 16u 166ing tieu thu (+) hoac cap vao (-) tai nut k

(565 75 Nguys ONg ra khéi nat ’»

CAP THOAT NUOC
Chwong 8: Phan mém EPANET va SWMM

= Ap dung 2 phwong trinh trén cho toan
b cac doan ong trong mang lwéi va
cac nat sé& nhan dwoc hé phwong
trinh (phwong trinh phi tuyen).

= Két hop véi cac phwong trinh biéu
dién dieu kién bién.

= Giai bang phwong phéap lap dé tim cot
nwéc do ap H tai cac nat.

Chu y: Pay la bai toan mé phéng theo
thoi gian.
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CAP THOAT NUOC
Chwong 8: Phan mém EPANET va SWMM

THONG SO BAN NAU
= Nut;
= Noan ong;
= Nai néoc;
= Be nodc (nguén nwée vo han);
= BOm;
= Options (quy luat thuy l6c, thoi
gian mo phong, fién vq,..).
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PATTERN NO1

Pattern |0 oo Dsorption

P “L‘__..---.----------.----............

Time Period” 1 2 is i4 i5 |s i? |3.
Multiplier "'~Hu.s 0s 08 08 0e 1 _,.:‘P"

[3d

I
K; = 24 gia tri
twong trng 24h
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o e Yyl e S e S R
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Time (Time Period = 1:00 hrs)

Load... Save... oK Cancel Help
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NOAN ONG (L, d)
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Chwong 8: Phan mém EPANET va SWMM
NAI NOOC Cao fiol fiay fiai->Elevation (m), chieu sau
nodc ban fiau (m), chieu sau toi thieu (m), chieu sau
toi fia (m), ABdng kinh Aai (m), néu dai hinh tru.
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# FlEREE bt T OEHT KT
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.-""' Froperty o Vs anummennganu,,, Fumps ®
L LT Dl A .
“Start Node 1 S
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Description
Tag 3 N
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e T
Pattern x@' =
Initial Status Foen
Effic. Curve
Erergy Price
Price Pattem
Flow HM A
Headlass HM2
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Chwong 8 Phan mém EPANET va SWMM
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- Data |Map |
Praperty Pumps ~
“Pump 1D Junctions
- . Reservoirs
Start Node *o, | |rarks
*End Node o |Pipes

pELgps:
Description [y

d
e Lad"s

a Pattern

Pump Curve
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Power otz
Speed
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Pattem
Initial Status Open
Effic. Curve
Enerqy Price
Price Patten
Flow HM/A
Headloss M4
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OPTION Quy luat thuy léc:

P QA 0H@-CENT
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[Lh_m # Browser  [X]
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Curves E
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Feservois
Tanks
Pipes
Purps
Vales
Lebels
Pattemns




CAP THOAT NUOC
Chwong 8: Phan mém EPANET va SWMM

Date [ hap |

Litre Per Second
(Born vi lwu lwong)

N T |

]

| 5 4
Hazen — Williams
(Quy luat thay luc)
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OPTION (TIME)

T2 vidul NET FEX)
View Projet Repar: Windw Fel

HE X g NEEE | K44 008G~ CNT

THO'I GIAN MO PHONG (h)
(24h or 48h or 72h,...)
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ViDU 1

CAP THOAT NUOC
Chwong 8: Phan mém EPANET va SWMM

Vi du: Dung EPANET fie mo phong hoat
fiong cua mang 166i trong 72h.

BOM- L : 1 . 5 §
. oE 4
NOOC !
NUT ;
# 3 fi
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NOAN ONG {77777~ - KA e
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XEM VI DU
g VIduONET

V2 Download:
..\BAI GIANG =
Capthoatnuoc
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Nén vi sé dung trong mo phong :

= Hé théng don vi SL.

- Lou 166ng (1/s)

- Ton that nang 166ng theo Hazen-Williams
- Chieu dai (m)

- N66ng kinh ong (mm)

- Caotrinh (m)

- Thdi gian moiphong : 72 h.
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SO LIEUNUT

NUT 2 3 4 5 6

Cao fio 5 10 12 13 12
(m)

Gus) | 0 | 20 | 25 | 10 | 25

Pattern 1 2 1 1
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SO LIEU NAI NOOC (Hinh tru)

Cao |Chieusau| Chieu | Chieu |N&odng
fio flay | ndbc sautoi |sautoi| kinh
(m) | b/fiau (m) | thieu (m) | fia (m) | fai (M)

20 3 3 8 6
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PATTERN N° 1
Pattern D Description
Time Period 1 2 413 i4 i5 ]s I? is
Multiplier 0.6 ng ng 0.8 ng 1 1

e

01 23456 7 8 9101112131415 1617 1818 20 21 22 23 24
Time (Time Period = 1:00 hrs)

Load... Save... oK Cancel Help
P(

CAP THOAT NUOC

Chwong 8: Phan mém EPANET va SWMM

SO LIEU NOONG ONG

Ong 1 2 3 4 5 6
L(m) | 250 | 250 | 250 | 250 | 250 | 25
d(mm)| 300 | 200 | 200 | 200 | 200 | 400
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THONG SO BOM

Flow (I/s) Head (m)

80 35
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PATTERN N° 2 .
Pattemn ID Description
I

Time Period 1 B Ia 14 is Is ]7 !a
Wutiplier H 0z 0z GE] e 05 12 1z

<)

Avg. =067

o1 2 3 4 5 6 7

8 8 1D 11 12131415 16 17 158 18 20 21 22 23 23
Time (Time Period = 1:00 hrs)

E Load... Save...

oK Cancel | Help
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TIME OPTION

= ook

D EH & B X b | F |28 B

Tinmes Options

[ Hrs:Mim
T otal Duration 72 ~
Hudraulic Time Step 1:.00 —
Quality Time Step 005
Pattern Time Step 1:.00
Pattern Start Time 000

Feporting Time Step 1:00
Report Start Time .00
Clock Start Time: o

Sk = e

<
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HYDRAULIQUE OPTION

Drata ] Map |

[Options -1

Froperty
Flaws Units

Headloss Formula Hows

Specific Gravity i

Fielative Viscasity 1

M aximum Trials 40

Accuracy 0.001

If Unbalanced Continue' .
Default Pattern 1

O e i Fats
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” =2 VIDU3.NET

CAP THOAT NUOC
Chwong 8: Phan mém EPANET va SWMM

Vidu 1: Dung EPANET fie mo phong hoat fiong cua
mang 166i trong 72h.
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CAP THOAT NUOC
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N6n vi sé dung trong mo phong :

- LAu 166ng (I/s)

- Ton that nang I66ng theo Hazen-
Williams

- Chieu dai (m)

- N6ding kinh ong (mm)

- Cao trinh (m)

Thoi gian mo phong : 72 h.
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So lieu ban fiau cho maing 166i nho sau :

Nut 2 3 4 5 6
Cao fio 0 10 12 14 10
Léu 166ng 0 20 25 15 20
(I/s)

N’ 1 2 2 1
Pattern
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CAP THOAT NUOC
Chwong 8: Phan mém EPANET va SWMM

Pattens N, 1
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Chwong 8: Phan mém EPANET va SWMM

Pattens NO 2

K QAU OED—FXT

Al o~ KT

(=] [%] ==Browser_[]
— Dats |Wap | — Data | Map
(T - e ]|
Patterns - O Patterns -
Pattern D Deescri iption Patterr 1D Description ==
[ [ z

E I :
ITlmePellDd Is IE I? Is |9 |m |n |w2
o

Multiplier | o 1z 1.2 1z 12 12 1z
< ]

Time Period 1 2 B [+ 5 B 7 B
>

)

:

m X

Avg.=1.00

o W o=

Avg.= 055

01 234567 8 91011121314151517 181320 21 2223 24
Time (Time Period = 1:00 hrs)

12 3456 7 68 9 10111213

14 1516 17 18 18 20 21 22
Time (Time Periost = 1:00 hrs)

Load Save. oK Cancal Help oot | save. | o | concel | Hop |
F PG ToNGU ST TTION|
CAP THOAT NUOC CAP THOAT NUOC
Chwong 8: Phan mém EPANET va SWMM Chwong 8: Phan mém EPANET va SWMM
N66ng ong: (*) Thong thddng chieu sau nd6c¢ ban fiau cho
Ong 1 2 3 4 6 trong fiai nébc la « ngau nhien », do fio vOi
L(m) 500 | 250 | 250 | 250 40 mo phong lan fiau thi sau chu ky mdc ndéc
D (mm) 300 | 250 | 200 | 200 | 400 ) fiai se khong ve fiung nho ban flau gia fionh.
Klai nooc- Ne hieu chgnh chz can lay so lieu m&c ndéc fai
alnooe. cuoi chu ky mo phong va gan gia tro nay cho
Cao fioi fiay fai n6oc (m) 30 NN Y ;p ng o ._g 9 Yy
- . - 6] maoc n6dc ban flau cua fai.

Chieu sau nd6c ban fiau (m) 6
Chieu sau n6dc min (m) 2
Chieu sau max (m) 6
Nong kinh fai (m) 6
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So lieu ve. bdm 7

CAP THOAT NUOC
Chwong 8: Phan mém EPANET va SWMM

L6u [66ng bdm (I/s) - 870 G IAO D I E#N
Cot nédc bém (m) 30 E PAN ET

N’ fiodng fiac tinh may bom

Pattern
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© EPANET 2 - viduspanet1. net
Fle' Edt Vew Projedt Report Wi

DSEH&S& RX#HgF NEgE

s ¢\ Jormmmm— .
cT ! A ST
R S \ 1 Taobom
' E--J-x 7/, Ve 1|
Taonut 7% 0, Lz o
W—’—' , 1 Tao fivdng ong
7\ 7 ' |
Ahechda ~T " Mo__4
Tao be choa ! ’ 1 Xem ket qual
Tao fai 3
m I 3Y

TEBG QO % = TH GTrinhG-HT, £ FRANFT 7 S R

CAP THOAT NU'O'C
Chwong 8: Phan mém EPANET va SWMM

NONH NGHOA KON V0 SO DUNG
Vao coa so Browser :/ Options / Hydraulics

Flow Units Hydraulics Dptions
2> LPS Property Value
Headloss Flows Uitz LPS ﬂ
Formula Headlozs Formula H-wf
S H-W Specific Gravity 1

Relative Yiscosgity 1

b auimurn Trials 40

Acouracy 0.oo1

If | InhAalaneed ™ Ak 1= LI

PGS. TS. Nguyén

CAP THOAT NU'O'C
Chwong 8: Phan mém EPANET va SWMM

THOI GIAN KEO DAI MO PHONG : 72H
+ Vao cba so Browser : / Options / Times

Total ([N | 4@ HOHD~CNT|
Duration ) € Browse
>7 o
es Optio ap ]
Property | Hrs:Min ‘m

Total Duration ?2 i
e 100
Quality Time Step 0:05
Pattern Time Step 1:00
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o
Hien tho ky,
. Modes ¥ Display Made 1D's
hieu nut,
Links ™ Display Node Values

fiddng ong,
fiai n66c be
choa, ..

¥ Display Link 1D

Labels

I™ Display Link ¥alues

™ Use Transparent Text

->View sumeels Atzoomof  [100 2]
Flows Anows

-/ Options Fomsze [ 3
Background
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Chwong 8: Phan mém EPANET va SWMM
- Hien tho ky hieu h66ng dong chay :
View/Options =
/FlowArrows : /| Property Value
>Arrows Style : ,/ [ *unction D 2 ﬂ
->< Open )/ |%Coodinate 146993
Nhap so )/ ‘f-Caordinate FE59.24
lieu nut : ,/ Description
Vidu nut 2./' Tag /\
“Elevation 10
Base Demand 15
_ Demand Pattern 2
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Chuong 8: Phin mém 1 EPANET va SWMM

Nhap so
i Patiem I Deselption
lieu [ /
pattern : Time Period _ 1‘_.-Fl"'!"'14'"'rﬁ""gll.1;...lg.
Browser/Dat mueu .:NELZ.. 07 o7 o7 08 |08 U.B--“w_"zl
/Paterns/ ... 1
= Add (newj

H
pattern Nol P01 2348 678 8101 1213181515 17151020 21 22 23 24

Time (Time Period = 1.00 hrs)

Load... Save... oK Cancel Help
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Trong troong hop pattern cho
nhu cau ndbdc sinh hoat trong
mot chu ky tinh ta co gia tro
trung binh cac he so bang 1:
Avg. =1.
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[ vag (e |
Pattem Editor
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bdm so 6’ TinePeiod [0 |a |w |n |12 |13 |14 |15
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pattern nay
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N6dng ong 1 =+-. F'i1 x
Chieu dai: Propéfty-.... WYalug
Length=500m,_ |*Fipe D T 4 ﬂ
RNoong kinh “1Gtart Node 1
Diameter “F r.;d.fsltfdg 3

200mm.~.,.... Dezcription

Tag--....
- -
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ey
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-
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- [lank 12 -
Nai néoc Froperty Walue | bt |Map I
50112, — - L 4 [T anks i
Cao fio H-Coordinate 438753
Nay fiai \Y-\Eoordinate F7A0.56
- - esc“rf[:utiqn ——— -
Chieu sau a == - N6dng kinh
nooCc t=0 -= = ~ N\ fiai
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Description N
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Pump Curve M=
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NOén ﬁaC Curve Editor n Data |Map|
: g Curve ID Description ,m

tinhbdm & |
o Curve Type Equation
(Pump ." [Pusp ][ Head - 0000002076 Fan) 200

Cu rve)

| Flow Head A 60
ID15. * 55 ﬂ #
. oA ." 0’ f=3
Lou [60ng|7| Ew
I/ o B
(I/s) o . B X
Cot ndbc i
0 ) 100 10
(m) = Flow (LFS)
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M O T & EPANET 2 - viduepanet1.net - [ Time Series Plot - Flow for Selected Links]
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ﬁ Time Series Plot - Pressure for Selected Nodes
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Can bang I6u 166ng vao va ra khoi mang 166i :

indow Help
DEES 2Xa g NEEE N IRPQAAUHIOHFZ-CGCKT

System Flow Balance
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PHAN MEM TIiNH
THOATINOOCIMOA

SWMM

(Storage Water
Management Model)
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PHUONG PHAP THICH HOP
- Dong chay én dinh déu,
- Mwa xay ra trén toan boé khu
vwc la nhw nhau.

- Dién tich khu vwc twong déi bé
(< 5> 10km?).

PGS. TS. Nguyén Thong]
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PHAN MEM SWMM

Phan mem cho phep tinh toan he
thong thoat n66c moa fio tho hoac
khu voic:

- Dong chay trong ong khong hoac
co ap.

- Bien : khong foi hoac foi theo thoi
gian.
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PHAN MEM SWMM

- Co the xet so' lam viec cua ho fiieu
hoa.

- No doc fiat cong <0 (option dong
khong on fionh).

- Nhieu dang mat cat cong dan.

PGS. TS. Nguyén Théng]

PGS. TS. Nguyén Théng]
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52
J1..
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Noong ong " Nlemlrll{t_
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L6u voc S1 S2 S3 S4
Tram moa lien he Gagel | Gagel | Gagel | Gagel
Niem thoat noc J5 Jl J3 J6
Ty lel d/tich khong 50 50 50 50
tham (%)
Dientich (ha) 10 10 10 10
C/rong trung binh (m) 400 400 400 400
No doc trung binh (%6) 0.5 0.5 0.5 0.5
Mol hinh tham GREEN | GREEN | GREEN |GREEN
AMPT | AMPT | AMPT | AMPT

PGS TS NauyenThang] o9 LIEU TIEU KHU \Y(e]®:
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N&dng ong tron thoat néoc:

ong ci1|c2|c3|ca|cs
Hmax(m) 075|075 | 0.75 | 1 1

L (m) 700 | 500 | 800 | 600 | 500
n 0.01 | 0.01 | 0.01 | 0.01 | 0.01
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Nut mang 166i:

Nut Ji1 (J2 | J3|J4 | J5 | J6 | Outl

Cao fio mat 195| 19 | 19 | 18 |19.5|195| 17
flat (m)

Chieu sau to 2 |25] 4 |25 2 2
flay fien mat
flat (m)

Nieu kien bien FREE
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MOA TREN LOU VOC

« Tram moa Gagel tren I6u voc. So
lieu moa dooi dang chuaoi thoi gian,

tinh bang mm/h.

PGS. TS. Nguyén Théng]
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CHON NON V0 VA LOAI MO HINH
NONG LOC CHO LOU vOC

« Hefidn v S : 16u 166ng LPS (I/s)

« Mo hinh thuy 16 loai song figng l6c :
dynamic wave

« Mo hinh tham vao Aat : Green Ampt =
Ch wong trinh tinh dong chay mat taora
tir s6 liéu muwa trén tiéu khu vwe
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THO}. GIAN
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O Steady Flow Allow Ponding

O Kinematic Wave L] Riepott Control Actions
Dynarmic Wave [ Repart Input Summary
[ Skip Steady Periods

[ lnore Rairfall/Punaff

CAP THOAT NU'OC

“Categories

Fy -WPJ'P‘.ES‘
#q Optians |2

pls A8

= Hydralogy

| Rain Gage

Aquifers

Hydrauics
Quality
Curves

Timn @ vicer

s

- Subcatchments

- Srow Packs
RDII Hydiograp

~

Dates

Time Steps
Dynamic Wave
P | Interface Files

HERRQIHLCA0EQ

Chuong 8: Phin mém 1 EPANET va SWMM
Data \ﬁp__i |

Simulation Options

tart Analysis an =

Start Reporting on

End Analysis on

Start Sweeping an

End Swesping on

Antecedent
Dry Daps
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Sollieu Froperty I Walue
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~ Conduit C1 '
No6ong .
Froperty | Walue
ong C1 Mame cl | Ten nut lien
Irlet No_de J14”] ket fiau =
Outlet Mode J2
Dieszcription Chieu sau
Tag nooc max
Shaps CIRCULAR !
Max Depth 0.75 Chieu dai
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Rain Gage Gage1
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. T B IE05 35
moa = -Coordinate 335924
Description INon v méa daing
Gage 1 Taa IC60ng fio (mm/h)
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EXAMPLES

\VIDU SWM \vd111.INP

\ VIDU SWM \vd222.INP
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