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LOI NOI PAU

Nude 1a nhu cdu thigt y&u cla cudc séng. Cung cip nude sach cho
nhén dén va bdo v& méi trudng nube 1 nhiing hoat déng khéng thé
thi€u duge d6i véi sy phat trién kinh t& xa hoi. Trong su nghiép Hién
dai hoa va Céng nghiép hoa D4t nude, nhu cdu phat trién ngudn nhan
Iyc vé& cdp nude, thodt nuée va xd 1y 6 nhidm méi trudng ngly cang
tang vé s8 lugng ciing nhu chit hugng.

Qua 40 nam, truong Pai hoc X4y dung di dao tao duge hang
chuc nghin ky su x4y dyng, trong dé ¢é trén 2100 k¥ su Cap thoat
nude — Méi truang nude hé chinh quy va hé vita hoc vita lam. Pdi nga
nay da ¢6 nhiing déng gép quan trong trong viée cung cip nuébe sach,
xt 1y 6 nhiém méi trudng nude va bao vé ngudn nude trén pham vi
toan quéc. Tuy nhién, d€ phuc vu cho nhiing dsi hdi ngay cang cao
cha xa héi, cha cae nganh kinh t& cling nhu tiép can véi su phat trién
khoa hoc céng nghé tién ti€n hién nay, cic théng tin khoa hoe, céc
kién thitc méi cin duge b8 sung thudng xuyén vio ndi dung dao tao
tai cac truong dai hoc va cao déng.

Céng nghé théng tin da trd thanh céng cu déc luc va ngay cang
duge dng dung réng rai trong cac hoat déng kinh t& xa hdi, trong d6
c6 cac hoat déng dao tao. Trong linh vuc cip nude, thoat nudc va bio
v ngudn nude, cdng cu tin hoc da duge sit dung tudng d6i sém dé gidi
cic bai toan k¥ thuat vé cung ¢ap va phan phéi nuéc, thu gom va van
chuyén nude mua va nude thai, du béo lan truyén 6 nhiém trong cac
vyc nude mit va nude ngém,... C6 nhiéu phin mém da duge xay dung
vA trién khai trong nhitng nim gén day dé hé trg cho vigc dao tao tai
cAc trudng dai hoe cling nhu cho céng téc thigt k& tai nhidu céng ty tu
vin thiét ké.

D€ nang cao hiéu qui dao tao v& ca 8 lugng va chat lugng, Bé
mén Cép thoat nude trudng Dai hoe Xy dung ludn d8i méi, cii tién
chudng trinh va ndi dung dao tao theo hudng ti€p can véi nhu ciu
x4 hdi va phat trién cda khoa hoc cong nghé. Mot trong nhitng heat
dong d6 12 nghién ctu dng dung cic phdn mém hién c6 ciing nhu xay
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dung cac phdn mém méi 46 gidi quyst cac bai toan kinh t& ky thuat
vé cdp nude, thoat nude, xi Iy 8 nhidm nudc va quan 1y chat lugng
ngudn nude. T ndm 2003, cic can bj gidng day cia bs mén Cap
thoat nude d& nghién cttu x4y dung phin mém Hwase vi cai ti&n,
phat trién thanh phién ban Hwase 3.0 hién nay d& tinh toan thuy luc
mang ludi thoat nude mua, nude thai, v& mat cit doc cac tuyén cbng
thoat nude, tinh todn lan truyén céc chat 6 nhidm trong song, ha theo
cac m6 hinh 8n dinh ciing nhu xac dinh mtc d§ xi ¥ nudc thai cdn
thiét 1am cd s3 cho vide lya chon didy chuyén céng nghé xi 1y nude
thai. Chuagng trinh tinh toan mang ludi cdp nudec EPANET ¢ kha
ndng md phdng thuy hjc va chat hugng nude theo y&u t6 thdi gian da
duge s dung dé thiét k& d4 4n mdn hoc va d6 &n tat nghiép. Phan
mém quan 1y chit lugng nudc sdng QUALZ2E ctng duge dua vao phin
thue hanh mén hoc ‘M6 hinh chat livong nude” trong chugng trinh dao
tao cao hoc chuyén nganh Céng nghé mai trudng (ma sa: 60 85 06) va
Cép thoat nuse (ma sé: 60 58 70). M6t s6 phdn mém khac vé chng
nghé cép nude, thoat nude va xi 1y 5 nhiém méi trudng cing dang
duge ing dung trong giang day ciing nhu trong cac hoat ddng nghién
ctu khoa hoe va chuyén giao cong nghé tai khoa Ky thuat méi trudng va
Trung tdm Ky thuat méi trudng 6 thi va khu cong nghidp (CEETIA),
trudng Pai hoe Xay dung.

Vai muc dich gidi thiéu va hudng din st dung cac phin mém cg
ban ¢4 tinh phit hgp cao &8 giai cAc bai toan k¥ thuit trong linh vyc
cap thoat nude dd thi va bao v& ngudn nudc cho déng dio han doc
cling nhu cho céc sinh vién dai hoc, hoc vidn cao hoc khi lam d3 an
mén hoc, d6 4n t4t nghiép, luan vin thac sy, ... B3 mén Cap thoat
nude, trLidng Dai hoc Xay dung t6 chite bién soan cudn sach “Mit s6
phdn mém tinh todn thiét k& cong trinh cdp thodt nude va bdo
vé ngudn nude”. Cudn sach gdm ba phén:

 Phan 1: Hudng ddn st dung phén mém thist k& thodt nide &
thi Hwase. Phién ban dugc chinh thite gigi thidu dau tién 1a
Hwase 2.2 do Pgs,Ts. Tran Ditc Ha va Ks. Nguyan Hitu Hoa
x8y dyng nam 2004, Sau d4, Ks. Nguyén Hitu Hoa tiép tuc
phat trién va néng cdp 1én phién han Hwase 3.0 nhu hién nay.
Phan 1 ctia cudn sach do Ks. Nguyén Hitu Hoa hién soan.
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e Phan 2: Hudng din siz dung phdn mém thiét ké va qudn ly
mang ludi cdp nude do thi EPANET 2.0. Day 1a phin mém do
Cuc Bao vé mdi trudng Hoa Ky xay dung, duge chay trén nén
Windows dé m6 phong ché& do thuy luc va chit ludng nude
trong mang ludi cAp nude. Phin 2 cla cudn sach do Ts. Pham
Tudn Hing va ThS. Pao Anh Ding bién soan.

e Phan 8: Hudng dan sz dung phén mém qudn ly chit luong
nuwde QUALZE. Phién ban hién hanh QUALZE duge phat
trién dudi su hop tae giita trudng Pai hoc Tufts, Cuc Bio vé
mdi trudng Hoa Ky va Trung tdm nghién cu méi trudng
Athens (Hy Lap). TAS. Lé Viét Hung (Cong ty CDC — Bd
Xay dung) bién soan phin 3 nay.

Pgs,Ts. Tran Pie Ha 1a chi bién cudn sach.

Ngoai viée st dung dé gidng day va nghién citu khoa hoc trong
cac trudng dai hoc va cao ding, cudn sach ¢6 thé 1am tai lidu tham
khao cho cac can bd nghién citu, thidt k&, quan 1y tai cac vién nghién
cu khoa hoc va cong ty tu van thiét ké.

Do thdi gian c6 han, sach khéng thé tranh khéi nhiing thisu sét.
Chiing t6i rat mong nhén dugc cic ¥ kién nhan xét, gép ¥ va phé binh
cua ban doc. Cac ¥ kién xin gii vé:

¢ Nha xuit ban Khoa hoc va Ky thuat, 70 Tran Hung Dao, Ha Néi.

e Bf mon Cédp thoat nude, trudng Dai hoc Xay dung, s6 55
Pudng Giai phéng, Ha Noi. E.mail: ctndhxd@vyahoo.con.

Chiing tdi chén thanh cdm on Nha xuit ban Khoa hoc va Ky
thuat da tan tinh gitp d3 d€ kip thdi cho ra mat cuén sach trong dip
K¥ niém 40 nam thanh lap Trudng dai hoc Xay dung.

Thay mait cac tac gia,
Cht nhiém bd mén C4p thoat nude
Trudng Dai hoc Xay dung

Pgs,Ts. Tran Diic Ha
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GIOI THIEU VE PHAN MEM HWASE

Hwase 14 phin mém h3 tro tinh toan thiét ké hé thdng thoat nude durge
phat trién dudi dang cac mddun, mdi mddun 1 mdt cong cu gitp cho cic
can b thiét ké ciing nhu céc sinh vién chuyén nganh nudc trong qua
trinh tinh todn va thiét ké hé thdng thoat nudc.

Céc phin ban phan mém hién nay bao gbém cac modun vé thoat nudce va
xu 1y nugce thai, trong do tip trung véo cic tuyen ¢ng thodt nude thai va
nude mua. Dbi voi cac tuyen cOng cua hé thong thoat nurde chung, hién
nay dang duge xay dung va s€ cip nhét trong cac phién ban sau.

Mot sb kha néng chinh hién nay ctia chuong trinh:

¢+  Tinh toin thuy luc cic tuyén cfmg thoat nwée thadi, mrdc mua;

o Tra cac yéu t6 thuy luc ciia cac loai cong thoat nwée véi cac ché
dd chay diy va khong diy;

¢  Tinh toan kha niing chuyén tai ciia cic tuyén cong cii;

o V& triic doc tuyén céng thoat nwéc bing AutoCAD;

¢+  Tinh toin mirc d§ xir Iy nwéc thai cin thiét véi ba trudmg hep xa nrée
thai sau xi 1y ra sdng, hd va ra hd rdi tiép tue dwge bom ra song.

Két qua tinh toan thuy luc va viée thé hién cac ban vé tric doc cic tuyén

cong s& gitip cho can b thiét ké tiét kiém nhiéu cong sirc va thoi gian khi

tinh toan thiét ké hé thdong thoat nudce.

Mot didu dang luu y 1a chc két qua tinh toan duoe xay dung trén co sd

tiéu chuan xay dung Viét Nam, giao tiép Windows bing tiéng Viét nén

khéng nhitng phi hop vai di€u kién Viét Nam ma con thuln tién cho

ngud sir dung.

Xuat x¢ phan mém

Phin mém Hwase dwoc phat trién tir ndm 2003 tai bd mdén Cép thoat
nudce trueong Pai hoc Xay dung, xudt phat didm 12 mot sb cong cu tién ich
hd trg tinh toan mang ludi thoat nude. Cho dén nay, phin mém da lién
tuc dugc bd sung va ngay cang tr& nén phd bién, ddng thoi cling dé sir
dung hon vgi nhimg cdng cu va tién ich mai.
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Phin mém Hwase tir khi duge phat trién dén nay bao gdm céc phién ban
1.0, 1.1, 2.0, 2.2, mdi nhat la 3.0 va dang tiép tuc duoc mét 86 can l?é clia
bo mén Cap thoat nuée trromg Dai hoe Xdy dyng nghién ctru phat trién.

Phién ban 3.0 dugc phat trién trén co so phién ban 2.2 va chuong trinh v&
tric doc HwaseTD. V6i sy déng géi va phit tridn nay, kha nang cua
chuong trinh khic phuc nhitng han ché v& vigc két xuét dit lidu va nhimg
han ché cia viéc s dung timg chuong trinh dc 14p nhur truée day. Kha
nang cua phién ban Hwase 3.0 cho phép:

+  Tra thuy lyc cong thoat nwéc thai;

+  Tra thuy hrc cdng thoat nuéc mua;

¢+  Tinh toan kiém tra dé cii tao tuyén céng ci;

+  Tinh toan thuy lye mang luéi thoat nwée thai;
¢  Tinh toan thuy hre mang lwéi thodt nwére mura,

+ V& triic doc tuyén cong thoat nuée thai, nwée mra bz“ing
AutoCAD;
¢  Tinh toin mirc d§ xir Iy nwéc thai cin thiét;

s Két xuit bang tinh sang dinh dang Excel va in 4n.

Phan mém Hwase trén may vi tinh

Hwase durgc viét danh cho cac mdy tinh ca nhin (PC) duoc thiét ké trén
nén ngbn ngtt Visual Basic. BS cai cua chuong trinh ¢6 dung luong
18,5MB. Hwase tuong thich véi cac may PC st dung hé diéu hanh
Windows 98 tr& 1én, b nho téi thiéu 16MB RAM, § cimg 420MB, man
hinh d6 phén giai 1024x768.

1.1. CO' SO LY THUYET TINH TOAN CUA HWASE
1.1.1. Gidi thiéu

V&i muc tiéu tro thanh mot chwong trinh hd tro tinh toan va thiét ké tong
hop hé thong cdp thodt nude (Water Set), co s¢ 1y thuyét dé xay dung cac
cong cy (cac mbdun) clia Hwase 14 tdt ca nhitng thanh tyu khoa hoc k¥
thudt chuyén nganh nude d4 va dang duoge cOng nhén ring rii trén thé gioi.
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Dac biét, Hwase dugc viét @& sir dung phu hop véi diéu kién Viét Nam
nén mot s6 két qua nghién ciru trong nudce vé linh vuc thoat nude va xu
ly nudc thai ciing duoce sir dung trong chuong trinh nay.

Trong pham vi nhig médun da duoc thiét ké coa Hwase 3.0, dudi day
trinh bay co s& 1y thuyét d& xay dymg chuong trinh tinh toén thiét ké
mang luéi thoat nude va tinh todn mire d6 xir 1y nude thai cin thiét.

1.1.2. Cac cdng thirc tinh toan thuy luc cong thoat nuéc

a. Cong thirc tinh thuy lwc cdng thoat nworc thai

Dé tinh toan cac yéu & thuy lwc dudng dng thoat nude, ta sir dung cac
cdng thire cb dién di biét cua Darcy, Federov, Pavlovski, Maning,. ..

O=wl, (1.1)
V=CRxi,; (1.2)

trong d6: Q@ - luu lugng (m'/s);
@ — dién tich uét (m?);
V —tde db chuyén dong (m/s);
R - ban kinh thuy lye;
i —do déc thuy luc, lay bing d5 déc dat cong;
C - hé s6 Chezy, tinh dén anh hudng ciia mit trong cita céng, hinh
thirc tiét dién cdng va thanh phin tinh chit cda nuéc thai.

Hé s6 Chezy duoc tinh theo cong thite cua Pavlovski nhu sau:

b,
C=—R";

" (1.3)
y=25yn-0,13-0,75JR (vn-0,1); (1.4)

trong d6:  n —hé s6 nham, ké dén loai vat liéu 1am céng,
¥ - chi so mii, phu thuge hinh déng, dd nham va kich thudc cta céng.

Khi dudmg kinh d < 4000 thi hé s6 Chezy duoe tinh theo cong thuc cia
Manning:

C= l}5:6,- (1.5)
1]
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Van tdc khong léng, d6 déc t6i thidu duoc tinh theo céng thirc cia
Fedorov:

V=157 4R ; (1.6)
Do dbc thuy luc duge xac dinh theo cdng thirc ciia Parcy — Weisbach:
2
b= Lo T (1.7)
4R 2g

trong d6: g — gia tbc trong trrong (m/s%) ;
A —hé sé ma sit doc dudmg.

Hé s6 ma s4t doc dudmg duge xac dinh theo cdng thirc cua Fedorov:

-1 A a
N 3P T 18
Ja g(13,68R RJ (18)

trong d0: 4, — d% nham trong duong (cm); .
a; - hé s0 tinh dén dic tinh cia d) nh4m thanh céng va thinh
phén chit lo limg cia nude thai;
R. —hé sé Reynolds, dic trung cho ché 4§ dong chay.
Céc gid tr cha hé sb A,, a; va n dugce 14y theo bang 1.1,
Bang 1.1. Cdc gid tri ciia hé $6 A, a, n trong cdc cong thirc thuy luc

Loai céng, muwong va ranh A':f(i:;) H::b hé:é
Céng
- Bétdng va bétdng cot thép (BTCT) 0.2 100 0,014
- Sanh 0,135 80 0,013
- Gang 0,1 83 0,013
- Thép 0,08 79 0,012
- Amidng 0,06 73 0,012
Muwong va rénh
- Xay béing da hc, da déo 0,635 150 0,017
- Gach 0,315 110 0,015
- B&tdng va BTCT db tai chd (co van khusn) 0,3 120 0,014
- Bétdng va BTCT dugc miét nhin bang vira ximang 0,08 50 0,010
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b. Céng thirc tinh thuy lirc céng thoat nieéc mwa
Viéc tinh toan huvu lugng va thuy luc cac tuyén céng thoat nudc mua
duoc thye hién theo phuong phép “cirong do gici han” clia Gobatrev.
¢  Cong thire xdc dinh cwong d§ mwa
Cudng d0 mua g (I/s.ha) duge xac dinh theo cong thic:
9, (20+b)".(1+ClgP)
= Ny 1.9
; () (1)

trong d6:  Céc hé s6 gu, b, n, P 14 céc théng sb liy theo dic didm ting dia
phuong;
¢ - thoi gian mua (phit).

¢  Xdac dinh th¢i gian mua tinh toan
Thaoi gian mua tinh toan dugce x4c dinh theo cong thirc:
t=tn,+1t +14, (1.10)
trong d6: ¢, — thdi gian nude chay tir diém xa nht trén Iuu vire thoat nuéce
dén ranh. Trong diéu kién Viét Nam, 7, = 10 (phat);
— thi gian nude chay trén ranh dén giéng thu nude mua déu tién,
dugec tinh theo cdng thirc:

ok
t, 221},: (1.11)

1, v, — chiéu dai va van tdc nude chay & cudi ranh thu nuue wwa,
Lay sobo I, = 100 (m), v, =06 (mfs),
1,25 —hé sb ké dén sy tang din van tée & trong rénh;
Viytacot, = 125 0160(6’0 = 3 (phut).
— th&i gian nude chay trong cbng tir giéng thu dén tiét dién tinh
todn, dugce tinh theo cdng thic:
A
(=223
Sy (1.12)
l. —chiéu dai doan cdng tinh toan;
v, — vén tbc nuéc chay trong céng.
¢  Xic dinh h¢ s6 dong ch:’ly
Hé s6 dong chay 1a mét thong s6 quan trong khi tinh toan thuy hre mang
ludi thoat nude mua, né phu thude vao dic diém bé mit thoat nudc. Bé
miit cang thdm nudc thi lugng nude mua chay vao céng thoat mréc cang {t.
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Hé s6 dong chay tmg véi mét 56 logi mit phi duoc 1y theo bang 1.2.
Bang 1.2. H¢ s6 dong chéy cia cic logi mit phi

Loai mét phii Hé sé dong chay
Mai nha 0,95
Buéng Bé téng 0,90
Pudng nhiya 0,80
Dudng cap phbi 0,45
Mat phu bang da dam khéng cd vat lidu dinh két 0,40
Burdrng i trong vrdn 0,30
Mt dat 45 san nén 0,20
Bai cd _ 0,10

Khi dién tich mat pha it tham nurde 1én hom 30% téng dién tich toan bd khu
vire thodt nudc thi hé sé dong chdy dugc tinh todn khong phu thude vao
cudmg 36 mua va thdi gian mwa ma ly theo hé sé dong chay trung binh:

sV F
Yo TS (1.13)

¢  H¢ s0 mwa khéng déu

Théng thudmg trong tinh toan thoat nuéc mua cho cac d6 thi cta Vigt Nam,
dién tich céc luu vuc thoat nude nhé hon 150 ha nén theo TCXDVN 51 2006,
hé sb mua khéng déu n=1

¢  Chon chiéu sdu dit cong diu tién

Chiéu sdu dit cbng diu tién duoc xacdinh trén co s& tao do chenh cao dé

thu nuéc bé mit va dam bao an toan cho cbng dudi tac dung co hoc cua
xe cd di lay,..

Heh+D: (1.14)

trong d6: A — chiéu sau dit cng tmh tr mit dét dén dinh céng, =07+ 0,9 (m);
D — dudng dudmg kinh cdng (m).

+  Xaec dinh hru lrgmg tinh todn

Luu lwong tinh todn mang luéi thoat nuwée mua duge tinh theo phuong
phap “cudng do gidi han”.
OQu=Fqyp.nls), (1.15)

Tl céc cong thire trén, ta c6 thé lap duoc bang tinh toan thuy lyc mang
hrgi thoét nudc mua.
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1.1.3. Mot s6 van dé co ban vé tinh toan thuy luc
tuyén céng thoat nuéc

a. Téc dd tinh toan

Tée db tinh toan V' (m/s) 1a tbe d6 ty rua sach cong Khi noi tbe d6 dong
nLl'O’C trong cong thodt nude 14 ndi dén tde d6 trung binh mat cit ngang
cbng, no la ty sb giita luu luong g déi voi tidt dién uot w.

-4, (1.16)

W

Ngudi ta phan ra hai loai toe d% 1a tdc d6 van chuyén va 1de do tw rira
sach ¢dng.
Téc d5 van chuyén 1a the dé dong nudce cd mot sb hat rin chuyén déng trong
tinh trang lo limg, cén s6 hat khac nang hon chuyén déng tin theo long
cdng hoic lang dong lai. bé cuon duge mét lugng cin tir 1ong cdng 1én
khong dé xay ra lang can thi the 46 chay ctia nuoce phai lén hon so véi
tde d6 dé van chuyen cung mot lugng cdn 4y goi 14 16c d6 e rira sach.
Noi cach khac, tdc d6 tu rira sach 1a tée d§ dong nuée khéng nhimg
khong dé ling cin ma con ¢é du kha nang mang di mot lugng cin da lang
lai khi hrt lrgng nude chay trong cdng bé.

Ve [Vl
Cong thirc trén day chi mang y nghia ly thuyet boi vi trong dé khdng phan
anh mét s6 yéu t6 quan trong nhu s6 lwgng chét lo hmg va thanh phan hat.

Goi tbe ey lang cta hat trong nudc tinh 1a W, mudn cho hat d6 khdng b
lang xudng trong dong chay rdi thi can co:

W<U,
trong do: U, - téc d¢ lo limg, do téc d6 mach ddng ding tao nén. Tri sb

toc d¢ mach déng ndy coi gan ding ty 1& thudn véi tdc dg trung
binh U, = aV. Do d6 ap dung ddi véi hat ¢é kich thude 16n nhét,

/4
ta duge: —= <V,
a

Mox

Theo $6 ligu thue té, @, = 0,065.i", tir d6 rat ra bidu thirc tinh van téc
khdng lang:

W
Vi — 1.17
M 0,065 (1.17)
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Céng thire tinh vén téc khéong léng duge s dung trong phin mém Hwase
dé dua ra nhitng 16i nhac va canh bao déi véi ngudi sir dung,.

Nguoi thict ke can I ¥, ticu chudn Xay dyng TCXDVN 51:2006 quy
dinh téc d6 nhd nhat Gng véi dé ddy 1on nhét tinh toan cta cong thoat
nuoe thai va nude mua nhu sau:

Y Ongecd dubmgkinh 150-200mm Vi = 0,7 mvs:
v Ong c6 duong kinh 300 — 400 mm Vomin = 0,8 m/s;
v Ong ¢é dudomg kinh 400 — 500 mm Vinin = 0,9 m/s;
v Ong c6 duomg kinh 600 — 800 mm Vinin = 1 m/s;

v Ong c6 dudng kinh 16n trén 900 mm Vo, = 1.15 mis.

Déi véi nude thai san xudt, toe d chay nho nhét nén 1y theo quy dinh
clia co quan chuyén nganh hodc theo tai liéu nghién ctru. Trong diéu kién
Viét Nam, v&i nude thai cia hé théng thoat nude chung di duge xur ly
cuc bé bing cac bé ty hoai (nuoc that da Iéng), theo cac nghién ciru clia
bd mén Cép thodt nudc truong dai hoe Xay dung, van tdc tinh toan cé
thé giam xudng khoan g 20%.

MGt diéu can quan tam nita vé vén tée tinh toan, dé 1 dai lugng nay
khéng dugc vuot qua toc d6 16n nhit gay pha hoai éng. Nude thai, nude
mua c6 mang theo nhiéu hat rén vé co, hat kim loai va nhiéu thanh phin
ran khéc, toc d6 chay 16n c6 thé lam v& cdng hoic héng cac mdi ndi va
bao mén vat lidu cdng. Tiéu chuin X8y dung TCXDVN 51:2006 quy
dinh toc d§ nude chay 16m nhét trong éng kim loai 13 8 m/s va trong 6ng
phi kim 13 4 m/s.

b. Do dbc tdi thidu

D& ¢6 duge tc d6 khong ling, néi chung trong mot sé trudng hop phai
tang 46 dbc cua cong 1én. Nhung trong thiét ké cé nhitng trudmg hop
(nhat 13 nhimg doan c¢éng & diu mang uéi, cng trong tiéu khu hay
san nha), néu ting dd déc s& tang chiéu siu chén céng va lam ting gi4
thanh xay dyng 1én mét cach déng ké. Didu nay 1am ndy sinh vén dé 1a
ngudi thiét ké c6 xu hudng giam do déc dit cbng. Hau qua cta xu hudng
nay s& dwa dén viéc mang ludi thudng xuyén bj tic, tbn kém trong qua
trinh vén hanh va khdng dam béao vé sinh trong khu dén cwr. Chinh vi vay
nguoi ta dua ra quy dinh vé dé déc 161 thiéu.

DG dic 14i thiéu 14 46 dbc ma khi ta tang heu Iwong dat mac 46 ddy t6i da
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thi s& dat duge te do khong lang ciia dong chay. Céng thire tinh toan dé
doc tol thiéu i, theo Darcy — Weisbach da néu & trén.

Trong thuc t thiét ké, ¢6 thé chp nhan céng thire kinh nghiém dé xac
dinh d6 doc 01 thiéu nhur sau:

Toan

(1.18)
trong d6 duong kinh tinh béng mm, nghia 14 d6 déc t6i thiéu iy, ty 18
nghich véi duong kinh cua cong.

Do didu kién thi cdng trén céng trudng, db déc dat éng thudng khong 14y
bé hon 0,0005.

Bing 1.3. Quy dinh vé dé déc t61 thiéu cda c6ng thoit nude

Céng véi dwrng kinh d {(mm) Do déc toi thidu {imn)
150 0,007
200 0,005
300 0,003
400 0,0025
500 0,002
600 0,0017
700 0,0014
800 0,0012
800 0,0011
1000 0,001
1200 0,0005

> 1200 Khéng nhé hon 0,0005

c. Pwéng kinh téi thiéu

Két qua cu thé cia viéc thiét ké mang Iudi thoat nuée 1a chon duge ¢&
dudng kinh cbng di: kha nang thoat mét lugng nuéce xée dinh trong didu
kién thod mén yéu cau vé 6 day cta lép nude trong cong

Théng thudmg voi cée doan diu ciia hé théng thoat mrde ngoai nha 6 thé chon
¢& duomg kinh cdng D150 mm. Tuy nhién qua kinh nghiém cua cong tac quan
Iy hé théng thoat nude, ngudi ta thiy ring s6 14n bi tic cong D150 mm cao gép
d6i so v&i D200 mm. Diéu nay lam cho chi phi quan ty cdng D150 mm cao hon
nhidu so véi cdng c6 & dwomg kinh D200 mm. Trong khi d6 méc chénh 1éch
gitra chi phi x&y dimg ban d4u duémg éng D150 mm va D200 mm khéng nhiéu.
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Dé thuan tién cho viéc tiy rira cong thoat nude va gidi quyét mau th'uz"in giita
chi phi quan ly va gid xay dung ban dau, quy pham vé thi€t ke hé thong thoat
nuée quy dinh céc e& dudng kinh nhé nhét diing trong mang ludi thoat nudc.
+  Mang lwéi thoat nwéce sinh hoat:

v Cbng trong pham vi tidu khu : 150 mm;

v Cbng ngoai dudng phd : 200 mm.
¢+ Mang luéi thoat nuwée mua va cng chung:

v Cbng trong pham vi tiéu khu : 300 — 400 mm;

v Cong ngoai dudng phéd : 400 - 500 mm.
Tai nhimg tuyén cfflmg dau mang ludi, do luu luong nhé am cho vén tde
nuée chdy trong cong bé giy tic cong, dan dén phai thudng xuyén thau

rira nén ngudi ta thuong chon ¢d dudmg kinh on dé dé thau rira. & nhimg
doan dau nay, d6 doc cong thudng dit theo dja hinh,

d. Quy tic néi cdng

Bén canh viée quan tam dén toc d§ tinh toan va do dbc t6i thidu, d& dam
bdo ché d¢ dong chay va dam bao hiéu qua kinh té tbt cn quan tdm dén
quy tac ndi cong thoit nude.

Ta hiéu quy tc ndi cdng 1 cach giai quyét thuy Iuc tai chd hai doan cong ké
nhau, dé cho nuée & dau doan cong sau khéng dang 1én cubi doan cong trude..
Nhu vdy 1a vé ddc tnmg thuy lyc cua déng chiy ma néi thi ta phai giai
quye€t cach ndi cong sao cho giit duge 7 = const, va do d6 cung voi nhimg
di€u kién khéc ciing s& ¢6 ¥ = const trong mdi doan cong.

Cé ba cach nbi cdng g vai cac trudmg hop tinh toan nhu sau:

1. Véi cbng thodt nuée mua, ndi theo dinh céng (thye té, dé thidn
v€ an toan ngudi ta cling hay néi theo cach nay ngay ca vdi cong
nudc thai),

2. Khi dutmg kinh hai doan céng thoat nuéc thai bing nhau (D, = D,)
nhung chicu cao 10p nudc &, > Ay — 1ép nudc trong doan sau siu
hon 16p nudc trong doan trude thi ndi theo muyc nuée.

3. Khi dudmg kinh doan sau lon hon dudng kinh doan truée (D, > D))
nhung chicu cao 16p nude A, < Ay — 16p nuwde trong doan sau thip
hon I6p nuée trong doan trude thi ndi theo day cbng.
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1.1.4. Co s@ tinh toan xac dinh midc do6 lam sach
nudc thai can thiét

Céc két qua tinh toan trong Hwase dira vao cac tiéu chudn TCVN 5945-2005,

TCVN 5942-1995, TCXDVN 51:2006 va mét sé tiéu chuén khac.

a. Cac cong thirc tinh toan déi véi séng

Céc cong thie dugce sir dung 1a céc cong thitc cua V.A Frolov, LD.RodZille,
Pavlovski, Phelp-Streeter, D.I.Ruffell, N.N.Lavsov,...

- K » A
¢  He¢ so xdo trjn a;
Hé s x40 trdn a; {ciuc_rc tinh theo cong thire:

VT
1-e (1.19)

asz

1+ge“"1’{z

q
trong d6: @, - luu lugng nudc sdng & thoi diém maa kiét (m’/s);
@ - hé sd tinh toan dén cic yéu t6 thuy luc trong qua trinh xéo
trdn dugc tinh toan theo cong thirc:

E
aquxé‘xi/%; (1.20)

@ - hé s6 tinh toan dén d6 khic khuyu cia sbng:

¢ L’ (1.21)

L - khoang cich tir cong xa dén diém tinh toan theo chidu dong
chay (m);

Ly — khoang cach tir cdng xa dén diém tinh toan theo dudng thing (m);

£ —hésbd phu thudc vdo vi tri céng X4, vai v tri crfmg xa dat &

ginbo £=10vadgxaby £=1,5;

E - hé s6 dong chay rdi, coi subt doc dudmg tir céng xa dén
diém tinh to4n, séng ¢ chidu sdu va vin tdc thay ddi khong
déng ké thi E c6 thé tinh theo cong thire ciia Popancv:

= Vrb X H;b .

200 (1.22)

g — luu lugng trung binh gidy cta nudce thai (m/s).

E
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+ S0 1an pha lodng nwéc thii véi nrée séng n

(1.23)
q
¢+ Mirc 4§ lam sach theo BOD;
Mire 46 1am sach theo BODs duge tinh theo cdng thire:
— a.‘ X Q.r - Kyt Lﬁf .
L‘r = W(ch.—L”gXIO )+W , (124)

trong do: ¢ - thoi gian déng chay tir vi tri cira xa dén diém tinh toan (ngd),
K — h?mg sb tde dd tiéu thu dxy (ngéy");
Ly —ham lugng BOD; cho phép déi véi nudc ngudn (mg/l);
Lyg ~ham lugng BOD; ¢6 trong nuéc nguén (mg/1).

Hé sb Ky (ngay™) duoc tinh nhy sau:
K1m = K](z(})Xl ,0477_20 N (1 25)

¢  Mire d§ lam sach theo 6xy hoa tan khong ké dén khuéch tin bd miit
Khi xét dén anh hudng ctia dxy trong nude ngudn ddi voi qua trinh lam sach
nudc thai khéng ké dén ham lugng 6xy khuech tdn qua bé& mat, ndng 46
BOD; cho phép clia nude thii khi x4 ra nguon duge tinh theo cong thire:

LT = e Q.\' (O: —"ch - L_; X 10—X|X-‘)_Ow % IO_X] (126)
. |

trong d6: O, — ndng 49 dxy trong nude ngudn (mg/l);
O, — ndng db 6xy yéu cau trong nude ngudn (mg/1).

+ Mk d9 lam sach theo 6xy hoa tan ké dén xy khuéch tin bé mit

Khi xét dén anh huéng ciia dxy trong nuée ngudn déi véi qué trinh lam
sach nudce thai c ké dén ham lugng 6xy khuéch tan qua bé mat, nc")ng do
BODs cho phép clia nuéce thai xa ra nguédn tiép nhén duge tinh toan va
déanh gia theo mé hinh Phelps — Streeter nhur sau:

dL
~ =KL (1.27)

acC .
_d;_z_KlL—E_KE(C-\'_C) . (128)
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dabD
=K, L-K,D; (1.29)
ar
trong d6: € va C, — ndng dé éxy tinh toan vi ndng 8 dxy bio hoa (mg/l);
D — d6 thiéu hyt éxy (mg/t),;
L — ndng 46 BOD;s (mg/1);
K — hing s6 téc d6 tidu thu xy (ngay ™),
K; — hing sb t5c d6 hoa tan 6xy bé mat (ngay™).

Gidi cac phuong trinh trén thu duge biu thire xac dinh d6 thiéu hut oxy
trong song sau théi gian x& nudc that 4 (thoi gian té1 han) nhu sau:

KL
Dy = —=4—fexp(-K 1) exp(-K,t1}+ D, exp (1.30)
K, - K
Thoi gian tinh tir diém x4 nuée thai dén khi ndng d6 oxy trong song thép
nhat (twong tmg v&i do thieu hut dxy 1on nhat) goi 1a thoi gian t6i han
t; (ngay), thot gian nay duge xac dinh theo biéu thirc sau day:

1 K|, D, .. K
f=———Iny 221+ 22 (-2 |1 1.31
‘K, - K, H{K,[ L K,)}} (30

a

pé dam bao cho hé sinh thai song it bién ddng, nude song kip thoi phuc
hdi vé trang thai chét lugng ban dau sau khi tiép nhan nudc thai thi thoi
gian f; khong duge vugt qua 2 ngdy. Chuong trinh Hwase cho phep
ngudi ding chon sb ngay nay.

B6 thiéu hut 6xy D, (mg/1) trong nwde ngudn trude khi xa nuéc thai vao
trong cong thire trén dugc tinh theo cng thire:

Dy = Opp— Oy ; (1.32)
trong do: O — némg dé oxy bdo hod & nhiét 4§ tinh toan {mg/[);
O,. — ndng dd dxy yéu cdu trong nuéde ngudn (mg/l).
Hé 56 tde d6 hoa tan oxy K» phu thuge cac yéu to nhiét d9, van téc dong
chay, d6 sdu song hd,... K3 (ngay™) duoc xac dinh theo biéu thirc:
(Do _V)/i :

K! = 37
H™?

(1.33)
trong d6: Dy~ hé sé khuéch tan phén tir, Dy = 2,05.10° & 20°C;

¥ —vin tde dong chay (m/s);

H — &6 sdu séng, hd (m).
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Tir cac hé sb da biée thay vao gidi hé phuong trinh ta s& c6 néng d6é BOD;s
clia hén hop nudc thai tai diém bit dau co su khuech tan va tiéu thy oxy
sau cira xa. C6 thé coi dai luong nay gan bang nong dé BOD:s trong hén
hop nude thai tai cira xa nude thai,

Cac dudmg cong biéu dién ché do Oxy trong séng sau khi xa nudce thai
dugce néu trén hinh 1.1.

Mirc d6 béo hoa bxy (%) Néng dd 6xy hoa tan thire 18 trong nude

" Qué trinh hoa tan éxy
100 (khéng c6 tiéy thy oxy)
75
D Omi'n
50 Qué trinh tiéu thy oxy
t, /4khc‘;ng ¢6 hoa tan 6xy)

- E\N

6 1 2 3 4 &5 6 7 8 9 10

= Thet gian (ngdy)
Hinh 1.1. Ché d¢ 6xy trong song sau khi tiép nhén nuée thai

b. Cac céng thire tinh toan véi héd

s S6Hn pha loding ban diu

84 14n pha loding ban dau duoc xéc dinh theo ¢dng thirc clia Ruffell.

v Khi x4 nude thai ting nudc mit hd:
~ 0, +0,0118H*

O, + 0,00118H" (1.34)
" Khi x4 nuée thai ting nude ddy hd:
_ 0, +00087H%
0, +0,0004355% (1.35)

¢+  S6 l3n pha loding co bin
S4 14n pha lodng co ban khi xa mréc thai ven b:

ng =I+0,412(Xfm)0'627+0’0002‘x’£&,' (136)
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Sé 14n pha loding co ban khi xa nudce thai xa bor:

n, = L85 +2,32(X / Ax)HI0oesr A (1.37)

trong d6: H - chiéu san trung binh cua hd tai vi tri xa nude thai (m),
X —khoang cach tinh tir diém xa nudc thai dén diém tinh todn (m);
Ax — budc tinh todn, xéc dinh nhir sau:
- Khixd nudc thai ven bo: Ax = 6,53H"; (1.38)
- Khixad mebe thai xa bo: Ax = 44 1H"T (1.39)

o Mikc d§ chn thiét 1am sach theo BODjs khi xa nuéc thai vao hd

Khi dé cap dén sy pha loang nudc thai trong hd, biéu thie x4c dinh ndng
d4 chat ban lén nhit theo BODs tai diém tinh todn dugc tinh theo cdng
thue sau:

{f Y 1 —K,=!
Lh = Lng Xlo ,\] +;(Lnf _LHK)XIO Kl +Lh.\' '. 1'40)

iy
Hay ta c6 néng d BODs tai cua xa nudc thai vao ho Ly can tinh toan la:

Ly= (I =L, x107% =L yxnx10"™ + L ; 1.41)

trong do: ¢ — thoni gian nude luu lai trong hb (ngay);
L, —BOD;cua hd trude khi xa mude thai vao (mg/l);
Ly —BOD; cta nude thai tai clra xa ra ngudn tiép nhidn (mg/l);
L' —ham lugng BOD; 16n nhit cho phép trong hd (mg/l);
K; —hang sb toe db dxy hod;
Ly — ham lugng chit ban bd sung vao hé trong thai gian ¢ (mg/h);
Ly thudng lziy 1,0 — 4,5 mg/l, phu thude vio timg loai hé

va thoi glan nuwde luu lai trong do.

1.1.5. Nguyén tac xac dinh mic dd xu ly nudc thai
can thiét trudc khi xa ra ngudn tiép nhan
Nguyén téc dé xac dinh mirc 49 xr 1y nudce thai cén thiét trude khi xa ra
ngudn tiép nhan dya trén 1y thuyét da trinh bay & trén, ddng thoi dua vao

céc tidu chudn Viét Nam hién hanh vé& chét lwong nuéce va yéu cau xir ly
nude thai.
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a. Co s& lwa chon phwong phap xiv ly nwée thai dam bao tigu
chuan Viét Nam

Nude thai khi x4 vio ngudn phai dép tng hai didu kién sau day:

1. Diéu kién can. Nuge thai khong duoc lam 6 nhiém, giam chét luong
nu6ce sir dung & ha lwu diém xa. Tai diém tiy nude gin nhit phia ha luuy,
ndng d6 cac chdt 6 nhidm trong han hop nuée ngudn va nude thai khong
dugc vuot qua gia tri gidi han cho phép quy dinh theo muc dich sir dung
d6i voi cac loai nguén nuoc mit.

2. Piéu kign di. Khi x& vao thuy vue, nuée thai khong dugc 1am 6 nhidém
nwdc ngudn ngay tai cdng xa. Néng db cac chét 6 nhidm trong nudc thai
phéi thap hon gi trj 2161 han cho phép quy dinh khi xa ra céc loai ngudn
nude mat khac nhau.

Bing 2.1. Nong dp g6i hgn ciia cic chét trong dong hén hop nuéc
thai va nudc song, ho tei diém tinh toan ¢ ha lwu cong xé

Chi tidu Ngudn loai | Ngudn loai
A B

Ham lugng cén lo Iteng cho phép tang khéng qué, mg/l 1,0 2,0
BODs khéng lén han, mg/ 1.8 25
COD khéng Ién hon, mg/ 1,3 35
Oxy hoa tan, khang nhé hom, mg/ 18 | 2hoace
N-NH,", khang Ion hom, mg/l 0,05 1
Coliform, khdng Ién hon, MPN/100 m) 5000 10000

Ghi chu;

o  Ngudn loai A — cac sdng, hd va cac vire nude mit khic ding
lam ngudn cung cdp nuée thé cho hé théng cip nude do thi, khu
dan cu hodic khu cong nghiép. Ngudn loai B — cac song, hd va
vuc nuoc mét sir dung cho cac muc dich khac.

+ (*) — bing 6 khi song/hd ¢d nudi ca, bang 2 trong cac trudmg
hop khée.

So d6 kiém so4t chit luong nuéc dé lya chon phuong phép xu ly
nuoc thai phi hop tiéu chuin Vi¢t Nam duge néu trén hinh 1.2,



Mt s& phdn mém tinh toan thiét k& cdng trinh cip thodt nudc va bao vé ngudn nudc 25

Cép nudc cong nghiép Cap nudc sinh hogth Nudc muta d6 thi
v T
Tai slrdung n ; :
~pp| Nhamay théi d6 thy % Sinh hoat dan cu ;
: : 1
: Cép A (c6t C ctia TCVN 5945 - 2005 Nustie mura dot dAu
i nude ' i

$ tudn

hoén

5 Xt ly phén bun

Ferene - - XLNT tap trung | % . I
[ XLNT s¢ bo ciia d6 thl pbé tu hO@l

B {cot C cua TCVN 5945-2005) X& nurge mura nuddthai
sau xir Iy tai ché

< TONSH5 205 > < Toois%e >
% Thué vire tiép nhan nude thai

Hinh 1.2. So dé kiém sodt chat lwong nueée dé lua chon ddy chuyén XLNT

b. Sor d6 khdi tinh toan mirc d6 xiv Iy nwére thai can thiét

Theo qui trinh Liéu thy Thea qui Lrinh sir dyng oy
dxy sinh hqc hod tan o sin irong muic
DL, < Loj {Pédh <y

-1
e (FTOIW-RuodZille)

Tk [y ¢d ké dén qua
irish khuceh tan éxy 1€ my

a-1
ea L3

Hinh 1.3. So dé khéi xdc dinh muzc d6 XLNT cdn thiét ki xa NT ra song
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Theo qui irinh tidu thy dxv

Theo qui trio & dyng 3xy
sinh hot hod (a6 sdo trong nirée
(DL <le) (B¢ O, < 3
B-1 . B-2
1, ... (Frolov-RouZillc) L... (Fhelp-Sirceier 1

Fhing

Tinl Ly™* 26 ké dén qui
trinh khuéch tan 3xy bé mit

E-1
(cér !.'m ¥

fhing

=L

1A

Ly

Hr TCVN Kou I'CWN

Ln .‘ = L«'p(son:]

Hitng

& S Ruiell)

Ping Ko

" cus i u TUVN
Lml_ﬁ: Lnlh Ly = cpiih

Hinh 1.4. So d6 khdi xcc dink mitc d9 XLNT cdn thiét khi xa NT ra hd v song
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By TCYN
Lh:"\ = Lma!{hﬁ)
Clta Xd
[ S(Rufelt)

M cira xa Lu TCVN
Auly — nty xrly — ch{hm

Hinh 1.5. So dé khét xic dinh nuic d6 XLNT cdn thiét khi xa NT ra ho

Trén co sd 1y thuyét nhu trén, churong trinh cho phép xac dinh mirc d6 xir
ly nuoc thai can thiét tng voi ba trudmg hop: xa nudc thai ra song, xa
nuce thdi ra ho va xa neée thai ra hé réi ra séng phi hop véi cac tidu
chuén Viét Nam hién hanh.

1.2. HUONG DAN SU DUNG PHAN MEM HWASE BE
TINH TOAN THIET KE THOAT NUOC 9O THI

1.2.1. Giao dién chudng trinh va td chifc cic céng cu

Giao dién chuong trinh 13 dang da tai li¢u (Multiple Document Interface).
Trén thanh tidu dé ¢é cic menu chira cac cong cy. M3i khi nguéi dung
chon mdt 1énh trong menu thi cdng cy tuong (ng dugc thi hanh.

Trén thanh tidu d& gdm c6 cic menu:
+ Quianly,;

¢+  Tinh thuy lyc;

¢ Xir Iy nwéce thai;

¢ Cong cy;

¢  Tryggiap.
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Sor dd cac menu va thanh phan ctia phin mém Hwase nhu hinh 1.6.
Hwase 3.0

— Quin Iy

Thoar ]
| Thanh trang thdi |
|Tha.nh tidu dé —I

—n{ Tinh thuy lyc

Tuyén cong thodt nude sinh hoat |

I Tuven céng thodt nude mua I

| Tra thuV lyc cdng thodt nudc I

| Kiem tra thuy lyc dogn cong ca ]

-—E{l‘r Iy nude thai

Tinh mirc 43 xi I¥ nuic thai can thiét |

—'LCéng cu

Nai suy I

| Goi midy tinh tay ]

—n} Tro gidp

Néi dung —l

I Veé tdc gia I

Hinh 1.6. Cdc menu trong Hrwase 3.0 va thanh phdn cua chitng

1.2.2. Cac cdng cu tinh todn thiét k& mang Iugi
thoat nudc
a. Cong cu tra thuy lyc dwéng éng

Cbéng cu nay ¢6 tinh nang giéng nhu mét maéy tinh chuyén dung khi tinh
toan thuy luc ¢bng thoat nurde. Céng cu cho phép tinh toan mdi quan hé
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gitta cac thong sd quan trong khi tinh toan thuy luc cac tuyén cong thoat
nudc nhu lwu luong, do dbc, do dé"ly, van tdc, duong kinh va loai céng.
N6 cung cip hai phuong phép dé tinh 1a tinh theo Fedorov (mic dinh cta
chuong trinh) va tinh theo Pavlovski.

v Tinh theo Fedorov: dung dé tinh toan thuy luc cdng thoat nude thai.

v Tinh theo Pavlovski: dung dé tinh toan thuy luc céng thoét nuéc mua.

Tl Iom«q.m«kf casic Thea A3 Ay in 70 AAe

T Y Nhop WU Long Gils) = | s v, theo 1y thuwdt thi:

Chor duangkinh mmf 15h

0 nhdp luu lugng

Chon loai céng Chon dd déc thiét ké"
I.- I..- — . S —— ] i
Theo cbng thitc: B2 15073 B2 targefiirép 1 1 J
¢ Paviovski Két qua tinh toan {Thao CT cla Fedorov)
# Fedorov Fan tic ¥ o=

Ving hién két qua

Hinh 1.7. Giao dién cong cu tra thuy luc céng thodt nwdc

¢  Tinh todn theo Fedorov

Ché d6 nay dung dé tra thuy luc cdng thoat nudce thai sinh hoat. O ché
dd nay, ngudi dung nhap vao luu luong tinh toan ciia mdi doan céng,
sau d6 chon dudng kinh, d¢ déc thiét ké (mic dinh la céng bétong cbt
thép, $150).

Véi mdi thay ddi ctia nguoi ding (lwu lugng, d déc, duong kinh va loai
cdng), cac két qua s& duoc cap nhat ngay & khung két qua ma khéng cén
nhan bét ky nut 1énh nao, diéu nay thun tién cho ngudi ding vi c6 thé
thdy ngay két qua dé lua chon céc thong sb hop ly. Dong trang thai &
cudi trang tinh s& hién thi nhimg 10i nhic can thiét khi ngudi ding chon
céc thong sb thiét ké.
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Chu y: Khi thiét ké, thong thuong chon do déc theo cong thirc kinh
nghiém i,,, = 1/d nhung theo tmh toan ly thuyct 1,,,,,, va Vyin s€ thay dbi
tuy thudc vao luu luong, loai cong va duong kinh cong Hai gia tri nay
dugce thé hién trong khung Iuu y dé nguoi ding c6 thé so sanh v6i thong
s6 da chon.

¢ Tinh toan theo Pavlovski

Ché do nay dung dé tra thuy luc cbng thoat nude mua. Ngudi dung can
nhdp vao do déc thiét ké, chon duong kinh, do ddy va két qua dua ra la

van toc nuée va kha nang chuyén tai cia cdng g véi cac théng sb da
chon.

Hinh 1.8 1a minh hoa truémg hop tra thuy luc cong thoat nudc mua. Cong
sir dung 1a bétong cdt thép $2500, cong chay day, do déc du dinh thiét ké
14 0,001. Két qua tinh toan cho biét kha nang chuyén tai cia cdng khi d6
12 8160,989 I/s va van tdc nude chay trong cong 1a 1,6625 m/s.

huy e ccmq thoat nudce théi va nude mua]
waéudc.?&.loTﬁe—yf@ecﬂ«fﬂaﬂﬁwccmwwwc'cmﬁ
Wi grgg= B160.988 Us LA 7, theo 17 thuyss i

Yaicde ¢d ity Ugng va
Aubng kinh rén th :

Chon loaicdng Chon dd dfy thist ké: 1
~Tinhtheo a1 7 rg-a g va B8 tOng cét thép _-j _J """"""""""""""" U
i i K&t g tinh todn {Theo CT cua Paviovski)
€ Fadorov e /= 16625 mis

B4 as; SEER

prinhican = 0.004

Lomodngst durg  Bé 1Ong va B tong
col thép

Hinh 1.8. Tra thuy luc céng thodt nieée muea

b. Céng cu kiém tra cac tuyén céng cii

Khi thiét ké cai tao cac tuyén cbng cii trong cac do thi cua Viét Nam hién
nay (phan 16n 12 cbng chung), ngudi thlet ké can biét ddc tinh thuy luc

cua cong hién trang dua trén céc théng s6 da biét nhu duong kinh, d6 déc,
loai cong.
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Dua trén két qua tinh toan dugc, nguoi dung co thé dé dang biét duoc
kha nidng chuyén tai cua cong hién trang, biét vén toc nudc chay trong
cong vao mua mua, mua kho, nho vdy co bién phap cai tao hop ly nhu:
thay ddi luu vuc thoat nuée vao doan cong (chiang han giam lwu vire thoat
nuée vao doan cng néu kha ning chuyén tai cta cong nho hon lwu lugng
nudc tir khu vuc do vao cong,...), hodc dat thém cac giéng tay rira vao mua
khd néu van toc nude mua kho khong dat van toc tranh lang can,...
Hinh 1.9 minh hoa tinh toan kiém tra thuy luc dbi véi tuyén cdng cil.
Cac thong s dau vao:
v" Loai cong;
v" Puong kinh cong;
v Py dbc cong hién trang;
v Luu lugng mua kho.
Céc két qua tinh toan dugc:
v Kha ning chuyén tai cia cong (dé tinh toan kha nang thoat nude
mua cua cong);
v Vin tbc nuée chay img voi kha nang chuyén tai cia cong;
v Van tdc nudc chay trong cong vao mua khd (véi luu lugng mua
khé do ngudi dung nhép); :

v' Dj ddy cia nudc trong cong.

! thueg be aydin efiny. e |
f 1
 Logicng st dung : Puimgkinh:  Dddéc céng: Luulugng miakhd : |
[BéwngvaBétwngcdtthép 1 (1000 - | 0.0012 | | 12345
i il  Datinhvong!
<< Trd vé Kiém tra >> [%1

Luuligng  Vantdc P déc Do déy _§
| Céc yéu t6 thuj lyc tinh todn duge trong mua khd | 12345 Vs | 0.7087 mis |  0.0012 0.7% | |
| Kh ndng chuyén thi ciis cong véi dg ddythids 785994205 | 1.002ms | 00012 1 i

i

Hinh 1.9. Céng cu tinh todn kiém tra tuyén cé'ng hién trang
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c. Cong cu tinh toan thuy lwc mang lwéi thoat nwée sinh hoat

Céng cu nay dung dé tinh toan thuy luc cc tuyén cng va hd tro thiét ké
mang ludi thoat nude thai.

Giao dién ctia chuong trinh & ché 49 nay nhw hinh 1.10, bao gdm ba ving:

v Vung bang tinh: thé hién cac thong s thiét ke két qua tinh toan
va chinh stra c4c thong s6 thiét ké timg doan cong khi can.

V' Viing nhdp s6 liéu: 1a noi dua dit ligu thlet ké vao trong bang tinh,
chinh stra cac thong sb thiét ké khi cin. Viéc tinh toan thuy luc
timg doan cong ciing duoc thuc hién tai day trude khi nap dir
liéu vao bang tinh.

v’ Ving nit cong cy: chia cac nit 1énh lién quan dén viéc tinh todn
va hd tro thiét ké mang luéi thoat nude thai cua phan mém Hwase.

t Hwase 3.0 - |T|nh thuy Ive cong thoit nuie: thiu}
Ouén by ‘I“mh thuy Iy X0 b nudc théi Céngeoy Ty giap

el =] ! <¢Dong bdng tinh
Jy.msfat mfvo [hw [Coso[cat clCrumenCniec s B[ Canc clbsc bamfpsc cal

B Ving bang tinh
= Ving nhap s6 liéu |

[ Lm |G [Dmm| & [V.mws|Wm[ WD |hm CAD] BC|CruB| Cosk C | ClyC.0 | CAWCC | BSCCD, m | BSCCC, 1

mca ----- Chon cac thong o4 trit ke a8 1oh 18R 1hud L cONg thoat AUOC th3E Sk hogt -~ o Chi §thao Iy thuydt thi -
& b pni || o o g s N 15 38 54

oMol Crondemginn ) 303 ] Chonkeicting [B8\ang vaBb ting olithép §_Tih |
Hinh 1.10. Giao dién tinh thuy luc tuyén cong thoit nuée sinh hoat

+  Nhip s6 li¢u cho cic doan cong

D¢ tinh todn thuy luc tuyén céng thoat nuéc thai, nguoi thiét ké phai tinh
todn timg doan, tuc la phai nhap sb lidu thiét ké cho timg doan cong. Pau
tién, nguoi dung can nhép: 1én cdng, chiéu dai, cao dé mat ddr tai diém
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ddu va cudi doan cbng, dé sdu chén cong dau tién. Céc thong sb nay
dugc nap vao bang tinh bing cach 4n phim Enter. D& nhéap dung céc
thong s6, cac ban co thé di chuyén tro chudt vao 6 nhép s lidu dé xem
161 nhéc phia dudi.

v Tén Cé'ng: cd dang X-Y, vi du: A1-A2, A2-A3, A3-A4,...

v’ Chiéu dai: don vi —m.

v Cao dp mat ddt: khi ngudi dung nhdp cao do mat dég cudi mdi
doan cong thi gia tri d6 dugc lay lam cao d§ mat dat dau cua
doan cbng sau.

V' DJ sdu chén C(fng dau tién: don vi — m.

Sau khi nhép xong cac thong sé trén cho ca tuyén, ta bit dau tinh todn
thuy lyc timg doan cong.

Trong 6 “rhdp luu lwong q (I/s)”, cac ban nhdp vao luu lugng tinh toéan,
sau do chon do doc thiét ke, & dutmg kinh va loai cong thiet k. Vi méi
thay ddi cua ngudi dung, két qua tinh toan (gom vén toc va do ddy) s&
dugc tinh toan va cap nhat ngay vao dong nhép so lleu phia trén. Sau khi

da chon dugc cac théng s6 thiét ké phu hop, cin 4n nat lénh “Nap”
( ner 1) dé dua céc théng sb thuy luc vao bang tinh.

Céc ban xem hinh 1.11, phin danh d4u (¥%%) 12 nhitng chd nguoi dung
can nhdp s6 liéu cho bang tinh.

Vao| Ténchng | Lm Q¥ |D.em| | | V.ms|xLm| WD | hm |CaatD|CaC|Crux.D | Cruoc.C | CalyCD |
Chead + - Chon cac thong s4 thift k& of inh todn thuy e oing thodt nudc thii sinh hogt
@ Crésgontsn  Nhap i bong q its) = SRREERR :

Jhlap|

' wxmm%?cmdmmn {mm) |300 Chen logi odng: {Bémvaeamn&:mp 4 Tinh 1

Hinh 1.11. Viing nhdp sé liéu va tinh todn cdc thong sé thuy lec

¢  Thuyec hién tinh toin va chinh sira cic thong sb thiét ké

Sau khi nhap s6 liéu, chon cac gi4 tri tinh toan thuy luc day du, cac ban
4n phim “Tinh” (I Rh ) dé tinh thuy luc va tim céc thong s6 thiét ké
nhu d9 sdu chdn cong, cao do thiét ké timg doan cdng cua tuyén,..

Cin ctr vao két qua tinh toan ciia chuong trinh, bing kinh nghiém hay do
nhimg yéu ciu riéng cua viéc thiét ké, cac ban c6 thé chinh stra lai bang
tinh nay. Tét ca cac thong s6 di duge ngudi ding nhép vao bang tinh
(khdng phai c6 tir tinh todn) déu c6 thé chinh stra lai.
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C6 hai cach dé chinh sira bang tinh toan thuy lyc:
v Stra tir viing nhép s lidu:
- Trong 6 “Tén cong” gé chinh xdc tén doan cong da co, toan bé dir
liéu cua doan cong sé duwge hién thi tai ving nhdp sé liéu.
= Chinh sia cdc thong s6 da nhdp theo mong mudn réi dn Enter dé chdp nhdn.
- Nhdn chon “Ché dé tinh todn” cia hop chon trong khung *“ché d¢”
dé tro lai ché do tinh toan,
- Nhdn phim “Tinh" dé tinh todn lai.
v' Stra tir bang tinh:
- Nhdp diip vao 6 can sira 6 liéu.
= Trong dong nhdp liéu cua hgp thoai Input, nhép vio giad tri mong muon.
- Anchon “OK” ciia hép thoai Input dé dea dit liéu vio bang tinh.
- Néu khéng mudn chinh sita, dn chon “Cancel” dé bé qua.

Trén hinh 1.12 12 minh hoa truomg hop sira bang tinh thuy luc bang cach
thir hai. Nguoi dung mudn stra chiéu dai cia doan céng “C-D”, nhap dip
vao 6 chira gia tri chiéu dai hién hanh cta doan céng 1a “215.00”. Hop
thoai s& xuét hién dé stra s liéu nhu trén hinh.

@82 =y

<< fiong béng tinh

Hwnse 3.0 {:Stra chifu dai doan cling |

et [E :
i e TJow Jas o S g sfcaac clascc o mfpscc o m]
i Cheu did fgn tin 13 215 00m ”
[ G[A8 80 5% %0 00 il s AR 50 M v ¢ wmere V5% 13
Pl : Conc | B¢ 223 238 2s:
l 2 SO p pmmmmnt T TPRRS T SRR S
B 3 R TY 4 VI8 1M | zsm
e FEEc S R #MW 1m LT
i'_e BB BB TG 108 1%

¢ Luu, nap, két xuit dir liéu

Sau khi da tinh toan thuy luc xong cho toan bd tuyén cdng, céc ban cé
thé thuc hién “Luu”, "Mo file”, “Save as”, “Xuat dit liéu sang Excel”
hodc “In bang tinh todn thuy luc” .

D€ thyc hién nhimg tac vu nay, cic ban nhin chon vio mot trong cac nut
cong cu nhu hinh 1.13 dudi day.

Luu File Xudt sang Excel
M4 File —+§] J : |_‘_’;l,§-| W In &n bang tinh

Save as Xuét sang File
vé tréc doc blng AutoCAD

Hinh 1.13. Cdc mit cong cu khi tinh thuy luc céng thodt nwée thai
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Céac nat cong cu gom:

v

AR N NN

Lien File: luu bang tinh toan thuy luc dudi dang file voi phan
duéi mo rong la (*./nas).

M File: tai mét file tlwase mon.

Xudt sang Excel: két xuét bang tinh sang dinh dang Excel.

Save as: lvu file thanh mot file voi tén mai.

Xudt sang File vé triic doc bing AutoCAD: luu diy lidu cua bang
tinh thanh dinh dang (*.ser). Ban chi cdn m¢ file nay bang
AutoCAD la ¢ dugc ban v& trac doc cua tuyén cong da tinh toan.

In dn bang tink: hitn thi bang tinh & dang ¢6 thé in hodc luu dudi
dinh dang file anh.

¢  Thay dbi 45 siu chdn cdng trong nhirng trirdmg hop cin thiét

Sau khi tinh xong thuy lyc, cé thé xay ra mdt trong hai truémg hop sau:

v

Dia hinh quéa bang phing lim cho do sdu cac doan céng phia sau
qué 1ém anh hudmy dén k¥ thuat thi cong hoac khdng thé thi cong
duge. Trong trudng hop nay can ding tram bom chuyén bac dé nang
cao c6t myc nude nhiam giam do sdu cda cac doan cong phia sau.

Pia hinh qué dc, khién cho céng néu dugc dat voi d6 dbe thiét
ké thong thuong cé thé bi chdi 1én trén mit dat. Khi d6 cin dat
giéng chuyén bic ha thiip ¢t muc nuoc dé tdng d6 sdu cha cac
doan cbng phia sau.

D¢ thue hién di¢u nay, nhip dap chudt véo ving cdt "BSCC.H" cua

doan cdng can chinh sira, trong hdp thoai Input, nhap vao sb liéu mong
mudn. Véi cac thay ddi nay, bang tinh s& dwoc tinh toan cap nhat lai ngay

lap tirc. Céc ban cé thé chinh sira ¢ siu chén céng dau tién cta bét ky

doan ¢dng nao va bao nhiéu lan tuy y.

¢  Swra bang tinh thuy lye

Trong khi tinh thuy luc, d6i khi ban nhap s6 liéu thira & mét sé thanh
phan ndo d6 lam bang tinh dai thém nhidu dong khong cin thiét,
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Nhirng dong nay s& lam file dit liéu ning hon, viéc in 4n bang tinh x4u
hon, do d6 ban can cét cac dong thira cua bang tinh di. Dé thuc hién didu
nay ban lam nhu sau:

v Nhép phai chuét vao bang tinh.

v Trong hp thoai Input, nhap vao vi tri dong cua bang tinh can cit.

Hinh 1.14 minh hoa viéc cit cac dong thira ctia bang tinh thuy luc.

Tén Jtm Jais |Dami v, misfad. m [ C28t.0| CA81.C| Cauge B| Caude £ Ca3vC D) \..éévﬂCiBS"‘CEJ -n[ycc.: m
mes 23500 2530 360 0.0035 sy ; T D
[ 2sc 0
3co
I aloe
" sler
ElFs
e
-
O = S o
a) Bang tinh tnmc khi cét dong thira
C e [ ms[oa m iw
| 1jaB 035 0735 0822 2. 1502
| 2ecC 5 076 0578 2. 228
i 3cD 128 0755 0538 23548
|_$|DE 4 0.755 0532 274
| BlEF 5. ¢.755 D580 2838
8|F-G 263.36 12535 780 2.0012: 0761 0.355 1581

b) Bang tinh sau khi cat dong thira

Hinh 1.14. Ct cic dong thira cia bang tinh thuy luc
+ Inin va két xuit bang tinh thuy luc sang dang dnh

Pé thuc hién tac vu in 4n bang tinh, cac ban chon nit céng cu “In dn
bang tinh” trén thanh cong cu. Khi d6, mot hop thoai xuét hién dé nghi
nhdp tén ngudi dung (tén nay s& dugc hién thi goe tréi bang tinh khi in ra
két qua). Ban c6 thé nhép t€n hay khong vao hop thoai nay, sau d6 mot
trang hién thj két qua tinh toan thuy luc tuyén cdng thoat nuée xuit hién
nhu hinh 1.15.

O phia géc trén bén trai trang két qua, céc ban thiy c6 3 nit lenh:

V' Luu dang dnh: khi chon, bang tinh s& duoc luu dudi dang
Clipboard, chuong trinh déng thdi mé phan mém Paint cua
Windows ra. Ban chi can chon Edit >> paste (hodc in Ctrl+V)
dé chuyén két qua bang tinh vao day rdi luu lai dudi dang dinh
dang file anh.
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v In: thyc hi¢n in bang tinh (yéu ciu may tinh phai két néi) véi
may in v&i khd gidy thich hop.
v Tré vé: trdy lai man hinh tinh todn thuy tuc binh thuong.

Lary dang ok In Lo v

Nt I Hgnen Hiubas BANG TiNH TOAN THUY LUC TUYEN CONG A1 . TB
gty ik 27A0%E00E
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T i i . I’a.!l“l :uﬁ:i ) ﬂéu‘ cudi r.‘ﬁ‘nq'géu cénq/iu_b'i céng _da_u cbng cubi
5 i T S ol s o ot
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TR AL 233070 [45.3%%  [4pn (% EREE K P Kl 21AR 2885 1 Ihaes? 1.80% 2157
4 |akaS 23200 |85 36 |aBd 12451 | 2100 12497 ¢ 277 7133 57
bl i 1R i I | 71564 Il L7+ 2580 T H9E
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i | et | oeazes $8.769 2063 1291 3147
3 | s | 1300 .203 19 637 3147 1463
o Toummes | pness 19537 19.372 1463 3ng
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faE L ALE-ALY 23300 |L02.35 600 1961F | 13,083 [ERITIE T 2% 3214
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Hinh 1.15. Trang hién thi két que tinh todn By hee tuyén cong thodt nude

d. Cong cu tinh toan thuy lwe mang Iwéi thoat nwée mua
Céng cu nay dung dé tinh toan thuy luc cic tuyén cdng va hd tro thiét ké

mang ludi thoat nude mua,
Giao dién cua chuong trinh & ché do nay gin giong nhu & ché ¢ tinh
thuy luc cdng thoat nude sinh hoat, bao gdm ba ving:

v’ Vung bang tinh: thé hién cic thong so thiét ké, két qua tinh toan
va chinh stra cac thong so thiét ké timg doan ¢ong khi cén.

v' Ving nhdp s6 liéie: 1a noi dua dir liéu thiét k€ vao trong bang tinh,
chinh stra cac thong s6 thiét ké khi eén. Viée tinh toan thuy luc
timg doan cong ciing duoc thue hién tai day trude khi nap dir
liéu vao bang tinh,

v Vang mit eéng cuw chia cac nit 1énh lién quan dén viéc tinh
todn va hd tro thiét ké mang ludi thoat nude thai cua phén

mém Ilwase.
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+  Chon sb liéu mua cia dia phrong

Mbt s6 théng s& vé sb lidu khi tuong dé tinh thuy luc mang |6 thoat
nuoc mua nhi ¢ga, C, n, b hé s6 dong chay cua hiu hét cic tinh thanh
clia Viét Nam dugc nap sin trong chuong trinh.

O khung “SG lidu khi twong dia phuong’” phia goc dudi bén phai man
hinh, cac ban ¢6 thé chon mdt tram khi twong & bat ky mét tinh thanh nao
¢ Viét Nam lam dir liéu tinh todn trong hdp combox. Néu khu vie tinh
todn clia ban khéng nam trong ving tram khi tugng cia mot trong s céc
dia phuong theo danh sach, cac ban c6 thé chon tram khi tuong gin nhit
dé lay céc théng sé tinh toan.

S8 lidu khi Wwygng dia phuang
e et e C‘hu ky trén CD ng. 1

Hé Nbi
He 8 ding chdy: 0.6
Q20 c h b

289.9 0.24538 0.7851 11.61

Hinh 1.16. Khung nap s6 liéu khi buong dia phuong

Tron;, khung nap s6 ligu khi tugng dia phuong, hai dai lwong chu ky fram
céng Vi hé 56 dong chay chi c6 tinh chét twong trung. Cac ban cin cin cir
vao s6 lidu dia hinh cu thé va tinh chit do thi d¢ stra lai cho pht hop.

- A qua - X
+  Nhip so liéu cho cic doan cong

Ngudi dung can nhdp cac thong sé tinh todn timg doan cong bao gbm:
ten cdng, chiéu dai, dién tich truc tlep do6 vao doan cong, dién tich
chuyén qua, cao dé mat dét tai diém dau va cudi doan cdng, d6 sau chin
cbng dau tién, Cac théng s6 nay dwoc nap vao bang tinh bang cach 4n
phim Enter. Dé nhadp dung cdc thong so0, cac ban ¢6 thé di chuyén tré
chudt vao 6 nhap dé xem 1oi nhic phia dudi,

v Tén cong: ¢6 dang X-Y, vi du: M1-M2, M2-M3, M3-M4, ...
Chiéu dai: don vi —m.

Dién tich truc tiép d6 vao doan ¢éng: don vi — ha.

Dién tich chuyén qua: don vi — ha.

ANENENEN

Cao d6 mdt ddt: khi nguoi dung nhdp cao d¢ mat dat cudi mdi
doan cong thi gia tri d6 dugc lay lam cao d6 mat dit diu cia
doan ¢ong sau.

v' D¢ sau chon cong dau tién: don vi — m.
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Sau khi nhép xong cac thong s6 trén cho ca tuyén, ta bat du di tinh toan
thuy luc timg doan cong dé chon cac thong s6 thict ke.

e. Cach tinh thuy lwc tuyén céng thoat nwéc mwa bang Hwase

Viéc tinh toan thuy luc mang ludi thodt nurde mua dya trén nguyén tic da
duoe trinh bay trong nhiéu sich tham khao vé& mang ludi thoat nude. Cac
ban c6 thé tim hi¢u k§ hon vin dé nay trong céc tai ligu do.

Sau day trinh bay cach tinh thuy lyc mang lud thoat nudc mua theo
phuong phap cuong dé gidl han biang chuong trinh Hwase.

¢ Nhiém vu tinh toin

Nhiém vu cua tinh toén thuy luc cac tuyén chng thoat nude mua 13 chon
duoc théng sé ds déc, diecng kinh, vdn téc hop ly cho timg doan chng.
V@1 cac thong sb thiét ké nay, Iuyc,n cong can dam bao kha ning thoat
toan b lugng nude mua trong vung ma nd phuc vy img voi trén mua tinh
toan; ddng thoi vén tbe nude chay trong cong khong duoc lém qua (dé
khéng gay vo conu) va khong duge nhd qua (de tranh ling cin). Dé dam
bao hi¢u qua kinh 1€, kha nang chuyén tai cia cong (luu lugng ung véi d¢
day tdi da) va lugng nude mua tinh toén phai bang nhau. Trong tinh toan
ngudi ta cho phép hai gia trt nay chénh léch khéng qua 5%.

Khi chon dd dée, duong kinh cing cin dam bao sao cho vén toc nudce
chay trong cong iing dan Béng thoi, hai gid tri van toe Lrng vii kha ning
chuyén tai ti da cua céng vi vin toe tinh toan (van toc gia thict dé co
luu lugng tinh todn) khéng duoc léch qua 5%.

* Cach tinh

Véi mdt van the gia thiét. ching ta cé duoc mdt lwu lugng nude mua
chay trong doan cong. Yéu ciu dat ra 1a cin xée dinh ¢ duong kinh cong
thoat nude va do doc dit cdng la bao nhiéu dé dam bao 1ai duge luu
lugng do véi van tde da gid thiét.

Piéu do c6 nghia la sau khi gia thiét mdt vin toc ban cin phai chon (wdc
chimg) mét ¢& dudng kinh nhét dinh, chi dinh mot do dbc thiét ké. Sau
do tién hanh kiém tra gid tri da chon xem c6 hop ly hay khong theo
nguyén tac di trinh bay & trén.

Truge day, khi cong cu may tinh chua phat trién, viée chon dugc dutmg
kinh, d6 déc hop 1y cho méai doan céng thudng phai tién hanh rat nhidu
1dn tuy thude vao kinh nghiém ngudi thiét ké. Do dé trude day, ngudi ta
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chdp nhén ¢& duong kinh, dé déc cbng c6 luu luong va van téc sai sé
khong qua 5% so véi luiru luong va van téc gia thiét. Tuy nhién véi phan
mém Hwase, cac ban c¢6 thé da dang chon duge ¢ dusng kinh va d6 déc
hop ly véi sai s6 cua luu lugng v van toe gin nhy bfmg khong.

DE tién hanh tinh toan thuy iyc cho doan céng bét ky, cac ban thyc hién
theo cac budc hudng din sau:

v Bude 1: Gia thiét mat van toe trong & nhiap "V, m/i ", nhén Enter.
Ngay lap tirc chuong trinh s& tinh todn cc dai lurong lién quan va
cho ra luu hugng tinh toan gia thiét (Qg) s& 6 luu luong trong tmg.

v Bude 2: Dua vio luu lugng tinh todn gia thiét (Qes), chon loai
cdng, ¢ dudng kinh ndo d6 ma ban cho 1a ¢6 kha niing chuyén
tar tuong img.

v' Bude 3: Nhip do dée du dinh thiét (¢, néu thdy luu lugng va van
tdc bing hodc 1éch khdng nhiéu so véi gia tri gia thiét thi chép
nhan bing céch nhin nit “Nep' (xem hinh 1.17). Néu chua dat
thi thay déi db déc i trong pham vi cho phép Ung v&i c& dudng
kinh di chon, néu khéng dat thi 1am lai tir buée 1.

sl Fra ma P sa Vg maf T B TR g 43 T POE M Domm b N s On s Al BED
1250 0.0012 118 422

Chen cac thiing s6 thiét ké dé tinh toan thuy lye céng thoat nude mua

Nhép ) déC 0.0012 Nap f
Chon dudng kinh ¥ S
Chon losi céng: Tinh i

P - _

Hinh 1.17, Cic gid tri tinh fodn sau khi chon d6 déc thiét ké

. Luu, nap, két xuit dir liéu

Sau khi da tinh toan thuy luc xong cho toan bd tuyén céng, cac ban co
thé thire hién “Luw”, “Mo jile", “Save as”, “Xudt diz liéu sang Excel”
hodc “In dn bang tinh ",

D€ thuc hién cac tic vu nay, céc ban nhin chon vio mot trong cdc niat
¢ong cu nhur hinh 1.18.
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Luu Fite Xudt sang Excel
—— l

A |
M3 File -u—-»lot SJE‘XH IBL_ in &n bang tinh

Xuat sang File
v& trac doc bang AutoCAD

Hinh 1.18. Cic niit cong cu kht tinh thuy lwc cdng thoit niede mira

Cac nat cong cu gdm:

v

Liru File: lwu bang tinh todn thuy lue dudi dang file voi phin
dudi md rong 1a (*./nusr).

Mo Frile: tal mét tile Hwase mai.

Xudt sung Excel: két xuit bang tinh sang dinh dang Excel.

Xudt sang File vé trac doc bang AutoCAD: Iru dit liéu cua bang
tinh thanh dinh dang script (*.scr). Khi nap file nay vao AutoCAD
ia co duoc ban vé trdc doc cua tuyén cong vira tinh toan.

In dén bang tinh: hién thi bang tinh & dang ¢4 thé in hodc lru dudi
dinh dang file anh.

¢+  Mpt so tac vu hiéu chinh vain an

Giong nhu phan hudng dan tinh thuy lve mang ludi thoat nude sinh hoat
¢ trén, sau khi ¢6 duoc bang két qua tinh todn mong mudn cac ban.cd thé
hi¢u chinh va in an. Nhiing tic vu nay c6 thé la:

v

v
v
v

Thay di dd siu chén cbng tinh toan (bom 1én hay ha céng xubng).
Thay ddi cac thong sb thiét ké (do ngudi diing nhip vao).
Cat ph-fm thira cua bang tinh.

In bang tinh hodc luu dudi dang file anh.

f. Cong cu vé tric doc tuyén céng thoat nudc

¢ Két xuit bang tinh thanh file dang Hwase TD (*.scr)

Pé vé trac doc mot tuyén edng thoat nude thai hay nude mua, tirong ng

ban cin thuc hién & ché d6 tinh thuy luc tuyén céng thoat nudc sinh hoat

va tinh thuy luc tuyén cdng thoat nude mua.
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Pam bao ring bang tinh thuy luc da tdn tai, néu khéng ban can tai file
bang tinh vao chuong trinh. Trén thanh cdng cuy, an chon nit “Xuar sang
file dé ve tric doc bang AutoCAD”. Mt hdp thoai xut hién, ban dit tén

file va 4n “Save” rdi 1am theo huéng din cia cac hop thoai.
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¢+  Thiét Iap mic dinh cho AutoCAD

Trong cac phién ban AutoCAD 2002 vi mdéi hon, don vi mic dinh cua
mo1 ban v& AutoCAD 1a “feet” va “inches”. Pon vi nay khong phu hop
vOi ti€u chuan ban vé cua Viét Nam, do vay cac ban can stra lai thiét lap

mdc dinh ndy trude khi vé trac doc bing chuong trinh Hwase.

Deé thuc hién diéu nay, cic ban lam nhu sau:

v" Khoi dong AutoCAD. Vao Tools >> Options (hodc go “OP” rdi

nhan enter tir dong Iénh).

v' Hop thoai Options xuAt hién, chon Tab “System”. Trong khung
“General Options” nhin chon vao & “Startup” chon ché do

“Show Startup dialog box .
Startup:
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v" Khoi dong lai AutoCAD, hdp thoai “Startup” xuét hién, trong
khung “Default Settings” chon vao Metric. Nhu vay la ban da
thiét 14p xong méc dinh theo don vi tiéu chuan cua Viét Nam.

v" Lip lai m6t 14n nita cac bude thit nhit va thir hai & trén dé chon
mac dinh “Do not show a startup dialog” néu ban khong mudn
mdi lan khdi dong AutoCAD lai xut hién hop thoai “Startup”.

¢  Sir dung AutoCAD v& tric doc tuyén cong thoat nwée bing Hwase

Khi da c6 file v& tric doc dugc két xuit bing Hwase, cic ban ¢6 thé d&
dang v& tric doc tuyén cbng thoat nude theo cac budc:

v Khéi dong AutoCAD.

v Tai dong 1énh cua AutoCAD (Command line), g “scr” >> Enter.
Mbt hop thoai xuét hién dé nghi chon mét file voi phin mé& rong la
(*.scr), chon dén file cin \= tric doc r01 an “Open” (xem hinh 1.20).
AutoCAD sé tu dong V& tric doc tuyén cong that nhanh chong.

v Chi dinh mot diém trén man hinh d& cét thude do cao theo hudng
dan tir dong command line ctia AutoCAD.

Hau hét cac ban vé déu t_iat yéu ca’i'u vé sb liéu va cac thong sb thiét ké.
Tuy nhién tuy vao yéu cau thiét ke, cac ban c6 thé chinh stra lai ban vé
cho phu hop. Piéu nay rat d& dang vi mdi thanh phin ctia ban vé tric doc

1a mot ddi tuong AutoCAD.

Views v Tocks

e A X@
Ste  Type  DateModifed |
IKB  AutoCAD Scrpt 9i17/2006 5:51 8

B Fiesdups [Semtrac)

Hinh 1.20. Hgp thoai nap file Hwase TD vao AutoCAD
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Hinh 1.21 1a vi du ban vé tric doc sau khi nap file Hwase TD vao AutoCAD,

1
1
1
1
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Hinh 1.21. Ban vé tréc doc bdng Huwase vi AntoCAD

1.2.3. Céng cu tinh todn xi¥ ly nuéc thai can thiét

Céng cu tinh toan mire dd xr Iy nude thai chn thiét dugce xay dung theo
nguyén tac da duge trinh bay ¢ muc 1.2.1. Két qua tinh todn clia chuong

trinh c6 thé ldy lam co s& dé lya chon so 3 day chuyén céng nghé xu Iy
nuée thai phu hop.

Chuong trinh cho phép ngudi ding xac dinh mie d6 1am sach ung voi
ba truong hop:

" Xa nuée thai sau xit Iy truc tiép ra sdng.

v Xa nudc thai sau xi ly truc tiép ra hd.

v' Xa nuée thai sau xir y ra ho mot thoi gian 1o tiép tuc duge bom ra
song (day 13 trudmg hop phéd bién dbi vai cic db thi cua Viét Nam)

Sau khi dugc khoi dong, chuong trinh tu dong thlet 18p mot s& gia tri
mic dinh vé& ngudn tiép nhan va mét sb théng s6 cin thiét khac.

+  Cic bwéce tinh mire d§ xir Iy nuwede thai cin thiét
¥ Buée I: nhin chudt chon méot trong ba nut 1énh “Xa mrcc thai ra
Hé va Séng”, “Xa nudc thai ra Séng” va "“Xa nudc thgi ra Hé”
Ung véi trudmg hop tinh todn cua ban.

v Bugce 2: trong khung ‘Thong 56 dau vao”, nhap cac sb lidu
tuong Umg. Néu khéng 1o vé gid tri cln nhdp cla méi 8, cac ban di
chuyén trd chuét dén 6 d6 rdi xem 161 nhic xuét hién phia dudi.




MGt s6 phan mém tinh todn thiét ké cong trinh cdp thoat nudc va bao vé ngudn nudc 45

V' Buéc 3: trong phan nhdp “Thong s6 nudc thai” & phia goc phai
trang tinh, nhap vao day du cac thong so thiét ke.

V' Budc 4: nhin chon lai nit 1énh tuong {mg da thuc hién & budce 1.
Ngay lap tirc két qua tinh toan s& duoc hién thi 0 phia bén phai trang
tinh. Hai thong §6 muc do xur Iy nude thai can thiét theo BODs va can
lo Itmg dugc hién thi & phia trén cuing cua trang tinh ciing 161 goi y.

s+  Mbtsdluuy

V' Tuy trudng hop, néu c6 thong tin cu ’thé, cac ban c¢6 thé sira
nhitng thong s6 mac dinh theo tiéu chuan Viét Nam & phia dudi
trang tinh.

v Khi tinh toan, néu sb liéu nhap vao khong hop 1y c6 thé c6 nhirng
két qua ra 4m hodc c6 nhimng két qua khong binh thuong. Trudng
hop nay ban can chon lai cac thong s6 thiét ké hop 1y.

K quh tinds foian 18] Co1 w0 UG Pp %8 nee Iha 13 S6ng Do S8 dugs xat ¢ la?ig‘-aé;\';c‘:a&}\.&n F
G‘QLP"K‘W*;‘;WOG:;WW‘?] S aink v kit qud inh toka Bugie. ta ki uln 5

j Hware2? Linhtobn  XdrubcthhraHivdStng |  XhmmcthsaSine | _f;”m?cﬁ%:g 'I_:gém . Ehing a vute thit
- Théng s8 déu vao. Két qué
Béi viti shng e . Cac kfl qud tink todn vii sény [H
Lifu Wong mis kil (mys) (Je:lw___j_:s__ J_‘"’:ﬂ_ Hié 86 xds 0n {2) 0.7168 e
{4308 il Fung binh (mes): hb‘r 92 [NM"W“ _'i S5 10 pha indng NT va sdng {5 - dn} 3 _
Crabu sy yung birh (mj. H Let xd ra séng b it b v ST (Mo 3.3747 m
KC cong % MX- DEmTT imp L = ) L E{:D:‘:b ’;‘:j:m o IR BOD vong nute ik
KC thiing tr MX . D TT (m: LD = TUVN MBIy L[Bno;'. n:: Or;-_nsa‘sa: !l*:?g_-.m,.- 7 5;‘8? =
ECD vong nute ngudn img): Lngsl 45 [Mginbs o e Y ¢ = e QNT THL -» Song
Can vong oo nguén imgh: Crod ) Ll?ODJWGx)-mu}ém tan _!_mg.‘l_n 18,4174 ;—-—H%
i B tang Longcan cho phép (mgh = o Wi &5 Bm ﬁmm&ﬁﬁ img (%) 91 % e —————
| MRt a9 hbn hop NT va rude stng = e T MOcdd B sach theg BOD (%) 08.58 %
| Oy yong nuoe ngudn (myt: Ong =] f

. txdraté:  BODhophpdrasngimgh [ 3.3747
tiitgn gy 8 bt Oy maxingi=l 2L 30 L

) Ce kit qud tinh todn vin ho
((TOVNSRE1M8.  stifn pha odng ban 8hu ind)

ICHBU 53U £Ga h6 {m) IS MDW“‘?“-: | Tl AT bdning

160D ¥ong rutc 16 (0 3 S8 10 pha kodng oo bdn [ng
C3nvarg nuse b (mgh [ T rrowwz«aes_ Cln gicx han dispe vl vae b (mys
(B¢ ting Ugngcancho phdp imgl = BOD cho phep xd via hd (mg)

Thai gan b rude Tong hé ingy) = ez 48 m sach theo chiit i iing (%)

Khoang cach Inh todn ;mg 1=

i: WG 86 8 8301 theo BOD (%

&k»ﬂ»y:ﬁlmfc diah.
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Hinh 1.22. Minh hoa tinh mizc d6 XLNT cén thiét (truong hop xd ra séng)

1.2.4. M6t s6 tién ich

Ngoai cac cong cu chinh da dugc gidi thiéu ¢ trén, chuong trinh cling ¢
hai tién ich 1a “ngi suy” va “goi mdy tinh tay”. D6i luc trong khi tinh
toan chung ta can ndi suy gia tri gifra cdc cdp so (ching han ndi suy hé s6
khong diéu hoa,...) hay tinh todn bing tay. Céc cdng cu ndy s& gitp céc
ban thuc hién diéu d6 nhanh chéng.



46

PHAN MEM HWASE

1.3. MOT s6 vi pu TINH TOAN BANG PHAN MEM

HWASE

Vi du 1 (Kiém tra thuy luc c6ng cii)

Mot doan c6ng thoat nudc chung b&ng BTCT dudng kinh D1000, da dudc
xdy dung vdi d6 déc i = 0,0015. Ngudi ta duy dinh cai tao doan cdng nay
va tinh toan dugc rang: luu lugng mia khé doan c6ng phai phuc vu la
45,67 1/s con luu lugng mba mua 1a 1300 I/s. Hay kiém tra dic diém

hoat déng cta céng va dé xudt y kién dé cai tao doan c6ng nay.

¢  Phan tich yéu cau

Yéu cau cua van dé dit ra:

v Kiém tra dac diém hoat dong cua tuyén cong chung: klem tra cac
thong sb thuy luc, xem tinh trang nude chay trong cng vao mua

kho c6 bi ling can khong, vao miia mua c6 qua tai khong.

v Dé xuat y kién cai tao (v& mat ky thuat): dua vao két qua trén dé
dé xuit cac phuong 4n cai tao dé dam bao yéu cau thoat nuéc va

vé sinh.

. Thuyc hién

v' Chon “Tinh thuy luc” >> “Kiém tra thuy luc doan cong cii”
hdp thoai tinh toan kiém tra cac tuyén cong cii xuat hién.

v" Trong hdp nhap d6 déc, nhap vao 0,0015. Trong hop nhap luu
lugng mua kho, nhap vao 45,67. Nhan nut “Kiém tra” dé hién
thi két qua (xem hinh 1. 23T

H Tinh toan khé néing c /En 14 cac tuyt n cﬁng el .
J-‘.’nftto&n Mmtm & Iwu fwz a6l 068 eda ttwbt edag, 4:1
Loai céng =t dung - Budng kinh : D¢ dde ciing : Luu hugng mia khé :
[BewngviBswngcstthes 1 [1oo0 | [ oo | [ ser |
D3 tinh xong |
<< Travé Kiém tra >>
Luuktgng  Vantéc  Dédéc bé day
Cée yéu td thu) by tinh todn duge tong mba khé | 2567 ks 105713 mvs | 00015 0.158
Kha nang chuyén t3i clia odng vbi dg 8y 16ida [573.5363 18] 11203 ms | 00015 1

Hinh 1.23. Vi dy kiém tra thuy luc Ccfng cu
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¢ Kétluin

Dua vao két qua tinh toan ta thay vé mua khd, vén tdc nude chay trong
céng V =0,5713 m/s, nhd hon nhidu so voi vén tde tranh léng céin theo
tiéu chudn déi véi céng D1000 ta 1,15 m/s. Nhu vy cong s& bj lang can
vao mua khd. V& mila mua, kha ning chuyén tai cua céng la 879,8863 I/s,
nho hon hru Iwong cén chuyén qua 1a 1300 Us, dong thoi van tde nude
chay trong cbng khi d6 1a 1,1203 /s cling van chua dam bao vén toe
tranh lang cin. Do vy c6 thé cdi tao cbng bing mdt trong nhitng bién
phéap sau {mang tinh tham khao):

v Bién phap dam bao kha ning chuyén tai ciia doan cbng:
- Gidm dign tich luu viee thodt mede mwa mé doan cong phai phuc v,

- Tang cheong kinh cong (tuy nhién, cdch ndy sé lam giam vin téc mesc

chay trong cong vao mia kho}

- Tang dé doc dit cé'ng.

v Bién phap dam bao vén tdc nude khdng qua bé trong mua kho:

- Tang do déc dat cc';ng.

- Yéu cdu céc ho din tham gia thai nude véo doan cong phai xir Iy cuc
bo nmeoc thai (bﬁng bé tir hoai....). Khi dé vén téc trdnh ling cdn cd
thé giam di 20%.

- Tdp trung thém cdc luru viec thodt nude thai dé vao doan céng.

Nhur vay, tuy timg trudng hop cu thé cla hién trang cn cai tao, dya
vao két qua tinh todn bing phin mém Hwase, cac cin bd thiét ké ¢é
thé nhanh chong d& xuit cdc phuong an ci tao tuyén cbng mét cach
hop 1y nhét.

Vi du 2 (Tinh thuy luc va vé tric doc cdng thoat
nudc thai)
Tinh thuy luc va v& trdc doc tuyén clng thodt nudc thai T1-TB cua

mot dd thi theo 58 liéu cho trong bang 1.3. Biét d6 sdu chén céng
ban ddu 1a 1,3m.
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Bing 1.3. $6 ligu d@é tinh todn thup luc tuyén céng T1-TB

S&6TT Egz; L{m) (Ifs) Cao a4 mat dat )
Pau Cubi

1 T1-T2 260 1,971 12,10 11,90

2 T1-T2 135 1,971 _ 12,i0 _ 11,90

3 | T3-Ta 80 4,328 12,50 11,80

4 T1-T2 260 1,971 12,30 11,65

5 T3-T4 215 12,777 11,65 11,50

6 T1-T2 135 22,200 12,10 11,40

7 T1-T2 | 25 | 26888 | 1240 11,40

8 T3-Ta 135 29,693 11,85 11,20

9 T9-T10 245 26,890 12,10 11,20

10 T10 - T11 200 50,055 12,10 11,20
11 T11-TB 260 65,198 12,10 11,20
+  Tinh thuy lye

v Khm dong chuong trinh Hwase, chon “Tink thiy luc” >> “Tuyén
cong thodt nude sinh hoat”.

Y Trong céc 6 nhap: “Tén cong”, “L, m”, “CddtD” va “Cddr.C"
nhdp vao céc thong s6 nhur bang [.3; trong 6 "DSCC.H, m” nhip
dd séu chén cong diu tién bing 1,3m.

v Lan lugt nhép luu lugng tung doan céng theo bang vao 6 “Nhap
luu lu'(mg q (I/s)”, chon @3 dbc theo kinh nghlem i> 1/d, khi dat
yeu cau nhén “Nap”. Chip nhan nhitng doan céng dau la doan
cdng khong tinh toan (vén tde khong du tu rira sach nhung van
chon Dpin = 300 dé dé thau rua).

v Nhén “Tinh” ta ducrc két qua tinh thiy luc ciia tuyén cbng. Ta
thay tai vi tri cudi tuyén cdng 1a 8, 159 Dé giam chiu sau chdn
cong, tai vi tri T9 (chiéu siu chon cong la 5,971) bom lén mdt
Ot 4p la 2,5m. Thyc hién didu nay béng cach nhép dup chudt
vao giao gitta ¢dt “DSCC.D, m " va dong sb 9, trong dong Input
cua hdp thoai xut hién nhap s6 3,471 >> OK.

v Luu két qua thanh file “Vi du 2"

v" Nhin niit 18nh in bang tinh, ta ¢é bang két qua nhu hinh 1.24.
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::::I;:’ Nguyn il Hob $ANG TINH TOAN THUY LUC TUYEN CONG T1- TB

T 14a | L Q oly]w Bl | W3 ko CE at | G gk | CHt ergel Clarde | CHLAEy | Cltday | Chillu shu) Clude éy
T ads | cudi el i | clng dds| cing culi | cing oliu | cling oedi

e Nl B R | e )| w o ) i) oy ;!

1 17112 |2et.00 197 (o0 |35 10230 | 09010 19137 [d041 | 1210 11490 10,041 a9 10.800 50 1,300 2040

2 |TETy {13%00 137 300 |35 10038 | 043 (0407 |00 | L1590 .94 w01 a.453 9,290 9417 Failsi ] 4

3 [T3-Te (8000 433 1300 (3% | 0436 | 0.2ED |DLPMO0Y ] 1130 139 DASE 2078 950 Y ¥ b 118

4 [T4-TS [zi0.09 |7@0 |300 F3.5 (o325 | 0.735 [0.245 {0.080 { LLBO 1163 e 2443 2053 0i63 . 3.287

5 |rsré |21m00 1278|300 |35 j0.610 | 0.75) [0.03F (Q.a01 | El8S 1150 a4 F.600 3.0242 1589 130e 3911

5 iTet7? 23000 (22.20 fa00 |35 |07l [ 0605 |9433 (0136 1LW 1140 7.850 5885 75 6.9 1HE 4,651
ro(T7-Ta [zom.00 (2630 |a00 |35 |0.750 o7 [e506 (0132 11.40 1140 6835 5105 6713 §.023 4.067 3367

a [TE-TY [D%00 |29.69 |306 |33 0770 | 0053 (0536 10-168 L1400 1.0 6,185 3422 G024 LI LI 39N

o |Tg-1ip |0.00 |<0.49 [400 (2.5 [0.FF2 C.E30 |0.508 (@203 ] LL20 (A B1) 1937 T2 P i) .07 3471 4121

0 [Ti0-TiL|4ntof [50006 |400 (25 [8773 | LOD0 (0512 (0.205 | .20 11.3¢ k¥ [ e m [Rrd 4.1 5123
T:[T1-TE [20e00 [¢5.20 |4D0 fr.% PUBEY | USQO FU.GRT (0.24) | 120 1120 -3 H 5787 R TS 5341 PN ) e

by P coing o3 J s Moty R el 5 i CD D S 00
T3 25 m ibor ln, e chisdha shu chidn sdng)

Hinh 1.24. Két qua tink todn thuy luc tuyén céng T1 - TB

e Vétricdoc

v Trong mdn hinh tinh toan chinh, nhén nat 1énh dé xudt sang dang
file v& tric doc bang AutoCAD, luu tén file véi ten “Vi du 27 ¢6
dinh dang mic dinh 1a (*.scr).

v Khoi dong AutoCAD. Tai dong lénh (command line) g6 lénh
“scr”, hop thoai xuét hién, chon dén vi trd heu file “Vi du 2.scr”
va tai file niay vao AutoCAD. Thuc hién theo huéng dan, ta c6
ban v& tric doc tuyén céng TI-TB. Ban ¢ thé chinh sira ban vé&
nay nhw chinh stra ban vé& CAD thdng thudng, két qua nhw hinh 1.25.

o 01481 137 187 p3] 788 1278 22 LY 2043 20 4% 5008 s5.2
o (e I EENEEEEEEERES 0 £ %00
(/10000 T [ am |35 s 3 . 35 26 | 25 | 38 256 Er 25
Etmim D330 |paa)dil ok | 0ol | 0713 | 075 | 077 | o 9773 0625
Ay i 0137 |0a37).19) vass | 037 | 0ASs | 0505 | 08l | 0608 o773 08
oot cach () 773 30 (s |se| 20 | 2 | 0 | o | 218 260 xS 20
ot mas ach () e Ti® LAlE s 1S Ta 114 113 N2 N2 112
E—— ls cfaslElr 23 3@ #2235k 8f B3 3
= T o loF|o o | o e | & wi e L o | wi
[Ghe ont (%) 10T 1R SO0 1AO' N80 133ty v [y L s e
e ) @09 5 G0 D 8 9 €9 gy G

Hinh 1.25. Trdc doc tuyén cong T1-TB vé bang AutoCAD
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Vi du 3 (Tinh thuy lvc va vé tric doc céng thoat
nudc mua)
Tinh thuy luc va v& trdc doc tuyén cdng thodt nudc mua M1 — CX cla
mdt khu d6 thi tai Hai Dudng theo s§ liéu cho trong bang 1.4. Biét d3
sau chén ¢dng ban dau dam bao chidu cao bao vé 13 0,7m.
Bing 1.4. 56 ligu dé tinh todn thup lyec tuyén cong M1-CX
. Boan | Chidu dai " Chuyén Cao 4 mat dat
SOTT cbng L m Trwre tigp qua Dau Cudi
1 M1-M2 360 6,06 12,60 12,30
2 M2-M3 325 8.06 12,80 12,20
3 M3-M4 325 11,94 7,02 12,80 12,00
4 M2-M3 3250 245 T8z 12,60 11,80
5 M3-M4A 450 10,15 782 11,80 11,70
6 MB-CX 180 11,94 36,85 11,80 11,60

¢+  Tinh thuy lyc

v

Khoi dong chuong trinh Hwase, chon “Tink thiy lyc” >> “Tuyén

1

eong thodt nuce mua .

Trong cac 6 nhap: “Tén cd’ng", “L,m"”, “Ftt, ha”, “Fcq, ha™
“CddrP" va “Cdat.C" dua vao cac thong sé nhur bang 1.4.
Trong khung sé liéu khi tugng dia phuong chon “Hai Duong”.
Trong 6 nhdp “Vgr, m/s ", bat dau nhap van téc gia thiét. Gia sir
nhdp Vgr =1, khi d6 s& ¢6 két qua nhu hinh 1.26a. Chon duong

kinh bé tong c6t thép dudmg kinh D1100, trong hp nhip d6 déc,
nhip vao i = 0,00172 s& c6 két qua nhu hinh 1.26.

Nhén xét thay réing Qrf 16n hon Qgr mdt chiit, tuy nhién vén toc
Vit lén hon ¥gr. Nhip dip chudt vio gid trj 1 (vira gia thiét & cot
Vgt), nhép vao 1,28 ta c6 két qua nhur hinh 1.26¢.

Lai nhan xét thiy Vgr = v, QOgt = O, nhu vay tiét dién cbng va
d6 dde chon 13 hop 1y (trude day khi phai tra bang, ngudi ta chip
nhdn timg cdp gid tri ndy sai khic nhau dén 5%). Nhin nit
“Nap ™ d& dua dit lidu thiét ké vao bang tinh.
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Chu y: Bén lac nay, khi 48 ¢d duding kinh doan cdng ddu tién, ban nhip
dap 6 dau tién cia ¢ot A6 sdu chdon cdng dau tién - "OSCC.D”, nhap vao
s0 1,8 (dudng kinh D1100 va chidu cao bao vé 0,7m).

Lvet] 1o |7 s |am Jog DaDmmi o pamsiOuis [y TS
TRV ERFTIN 152 1100 00017 128 1213 iz 3T ET

(@) @) ()

[ve]te J7 Jasvfan Jog [0 ]+ Junfan |

122 82 222 18 1253 1000 500172 1EE 4203
(d)

Hinh 1.26. Vi du cic budéce tinh thuy luc cén g thodt nmedc mun

Ca tlep tuc tién hanh cac budc nhu vy ta cd bang tinh toan thuy luc
tuyén céng thoat mrdc mua nhu hinh 1.27.

Trong trudng hop cin chinh sira lai doan cdng nao do, cac ban c6 thé
nhép lai chinh xac tén doan cong d6 trong ving nhip tén doan cbng cia
bang tinh, tit ca cac thong sd cia doan cdng s& hién thi phia dudi bang
tinh, cac ban ¢é thé tinh todn va stra lai cic gié tri nay.

Khi mubn chinh sira chiéu dai doan céng, dién tich phuc vu cua doan
cong, vén te gia thiét, cdt mat dat hay dé sau chon cbng & bt ky & nao frong
bang tinh, cac ban nhép dup Jén 6 d6 va thuc hién theo hdp thoai huéng dan.

Pé cit di cac dong thira, nhén trai chudt vao trang bang tinh rdi nhap vi
tri dong mudn cat di vao hdp thoai Input.

Ngsin g Ngaydn i Hoa BANG TitiH TOAN THUY LUC TUYEN CONG M1 - X

N lap § TN,

T! Ton [ 1 4] DV W | ¥ | 0 |Chedgt; O daft] Cétwuee: Clnubc | Cdiday | Cliday |Chidu +8uf Chidu sﬁu

T‘ M thyr gthikt| gthide | ady culli | dha eudi | céng ddu|céng cudi | cdng dﬁu cfing l:uEn
L e G IR G WG sl o g Rch ks N "

1 |m-.~!2 36000 (1012 (3100 jLr2bes jesi9| LI6 fadis | 1260 | 1230 | 1:B00 § 41361 | 10600 | 10.18 1600 P

3o[mmwy Pursoo (1ses Do {easfra losm| e [eser | | e | pas §oees | toemt | osasn 2.2t8 77

5[kt Bzoe |as20 jta00 |e 6|17y {oens| 1ee [asze [ wzze | 1reo | osws | 1175 | eeen 4475 3.320 3.525

s M-z laenon |sse6v lanao | rsedoer {oaes| Lre [sse0 | geer | wse | w02 | asas £.275 .49 128 581

i (m3ses Jasoou |ress Jzzso |eseiess [oeea| 1e (e [ nime | 1170 | sews 9.156 7.509 .98 a1 2.7

e (meox (tenne |tmamslenen | vasizas (ozes| 2t Dol vom | vimn | onoss 2890 FA56 £.190 5.244 5410

Hinh 1.27. Két qua tinh todn thuy luc tuyén céng M1 ~CX
s V@&tric doc tuyén cfmg

bé vé tric doc tuyén céng M1 — CX, céc ban thuce hién cac budc nhu v
trdc doc tuyén cdng thoat nudc thai trong vi du 2.
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Vi du 4 (Tinh toan mirc d6 xit Iy nudc thai can thiét)

Tinh todn xac dinh muc dd xif Iy nuwdc thai can thiét cla tram xir Iy nudc

thai tap trung cho mét dd thi. Bit rdng nudc thai sau xir Iy duge xa (gan

bd) ra ngudn cé cac s8 lidu nhu sau:

$4 ligu vé niwére thai sinh hoat

Tr Céc théng s6 Gia tri
1 | Lwu lwgng NT 0,4 m¥s
2 | Nhiét 46 TB nam cQia khong khi 24°¢
3 | Lweng cé@n trong hén hep NT 401 mg/l
4 | Lwgng BOD trong hén hgp NT 288 mg/!
$6 liéu vé ddc diém ngudn nude
T bic diém Tén nguén
Séng Ho

1 | Ngubn loai A
2 | Luu lwgng nhé nhét & thei didém tinh toan, m¥/s 3.0
3 | Van t4c trung binh clia dong chdy, m/s 0,35
4 | Chidu sau trung binh clia ngudn nudc, m 30
5 | Khoang cach tir cdng xa tof diém tinh toan

+ Theo lach séng, m 1800

+ Theo dwéng thang, m 1600
6 | Nhiét 4 trung binh ciia nguén nwée vé misa he, °C 24
7 | Hamiugng can lo Iirng trong nuwéc ngudn vé mia hé, mgfl 21
8 | Nuen leai KY |
9 | Lwong dxy hoa tan, mg/l 3.0

¢  Tinh toin

v" Khoi ddng chuong trinh Hwase, chon “Xir Iy nuée thai™ —

“Tinh mtc d6 xir Iy cn thiét”,

¥" Nhan chudt vao nit “Xa nudce thai ra Song”, sau d6 nhap s6 liéu

nhu yéu cdu da cho vao bang tinh. Tiép theo
nudce thai ra 86ng” ta ¢6 két qua nhu hinh 1.28.

nhin lai nat “Xa



M6t s6 phan mém tinh toan thiét k& cdng trinh cdp thodt nudc va bao vé ngudn nudc 53
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2.1. CO' SO LY THUYET

2.1.1. EPANET 1a gi?

EPANET !a mét chuong trinh may tinh duge phat trién boi Khoa Cap
nude va Ngudn nude thude T chiic Bao v€ Mo1 trutng cua My (US EPA)
nhim thue hién cac md phong tinh chét thuy lue va chit lugng nude theo
thoi gian kéo dai trong mang ludi dudng ¢ onu ¢ 4p. Mot mang ludi dudmg
onﬁ bao g,,om che doan éng, diém nbi cac bng, bom, van, dfu nroc va bé
chua Chlrmm trinh EPANET theo doi lLru lwong trong mdi dogn dng, ap
sudt tai mdi ndt, chiéu sfu nude trong mdi dai nude va chét luong nuoe
trong toan mang ludi trong qua tr inh md phong theo thot gian. Ngoai ra tudi
ctia nude va theo vét ngudn nude cling co thé duge md phong.

Chwong trinh EPANET duge thiét ké nhu 1a mét cong cu nghién ciu
nhim cai thién su hidu biét clia chung ta vé chuyén déng va su bhién doi
cua cdc thanh phan trong nude sinh hoat trong cac mang ludi phéan phoi
nude. Modun chdt lugng nude cia chuong trinh EPANET dugce trang bi
dé mod hinh hoa cac hién tugng nhur phan tmg trong dong chay. phin g
& thanh dng va trao ddi chit gitia dong chay va thanh ¢ dng.

Chuong trinh EPANET co thé ¢o nhiéu tng dung khac nhau trong phan
tich hé théng cung cip nudc. Lén chuong trinh liy mau, hiéu chinh md
hinh thay tee, phan tich ham lugng clo du thira va danh gia sir ti€u thy
nudce (cua mang ludi hién huu) 13 mot s6 vi du. Chuong trinh EPANET
co thé giup danh gia cac chién luge quan 1y khac nhau nhfim cai thién
chit lrong nude trén toan hé théng. Céc chién lwoc nay bao gbm:

+ Thay d6i viée sir dung nguon trong h¢ thong bae gém nhiéu
ngudn nudc.

¢  Thay déi ché d6 bom va lam day hay xa can dai nuée.
¢  Sit dung xir Iy v¢ tinh, ching han tii clo héa tai cic dai nuée.

+  Lam sach va thay thé ong dwyc chi dinh.

Hoat dong trén aén Windows, EPANET cung cdp mdt mdi trudng tich
hop bao ¢om bién tdp cac thong tn dau vao cua mang ludi, chay cac qué
trinh mé phong thuy luc, mé phong su bién ddi chét lwong nude va dua
ra két qua & nhiéu dinh dang khéc nhau. Chuong trinh EPANET co thé
cho xem két qua mé phong & dang cdc ban dd ma hoa bang mau cua
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mang luéi, cac do thi biéu dién su thay doi theo thoi gian cda cac théng
s¢ va cac bang biéu.

2.1.2. Chirc nang cua EPANET

EPANET c¢6 kha nang 1dp cac mé hinh tinh toan thuy lyc va 14p mé hinh
chat hrgng nude.

¥" EPANET dugc trang bi mét bd mdy phén tich thuy luc 51 tan co
cac khd nang sau:

- Khong dat giéi han choe kich ¢& cua mang ludi cé thé duge phén tich;

= Tinh toén tén that cét 4p do ma sét sit dung cdc cong thic Hazen —
Williams, Darcy — Weisbach, hay Chezy — Manning;

- Bao gdm nhiing thét thoat cdt 4p cuc bd ddi véi cde diém udn dng, ni dng,...;

- MO0 phdng cdc may bom c6 tée dd khdng déi hay thay ddi:

- Tinh todn ning luong va chi phi bom;

- M0 phang nhiéu loai van khac nhau bao gdm cac van dong, van mft
chiéu, van didu chinh ap luc va van kiém soat luuy hreng (cac loai van duoc
md phang trong EPANET bao gdm: PSV — van duy tri &p lyc; PRV - van
gidm dp; PBV — van ¢t dp; CV — van mot chidu; FCV — van khéng ché hyu
luong; TCV — van tiét luu; GPV — van da nang},

- Cho phép cac dai chia nudc ¢ bit e hinh dang nao (¢ nghia la duéng
kinh €6 thé thay déi theo d@ cao); ’

= Xem xét nhidu loai nhu cdu tai cac nit, voi kiéu thay doi thdi gian khac nhau:

= M0& phong cic luu lugng phu thude vao 4p Iuc tai cac diém ldy nuéce (cac
ddu phun trdi);

- Co thé lam cho hé théng vin hanh dya trén viéc kidm sodt mire nuce
trong dai mrée hay thiét bj dém thoi gian don gidn hay viéc kiém soat
theo cac quy tic phire tap,

¥" EPANET cung cip nhiing kha ning lap mé hinh chét luong nuwéce
nhu sau:

- Lap méd hinh chuyén dong cia chit chi thi khéng phan (ng théng qua
mang luéi theo théi gian;

- L&p mé hinh chuyén dong va sb phén cua mdt chit phan rng khi né tang
lén (vi du mét san phdm phy khi trung) hay giam di (vi du lugng Clo du)

theo théi gian;
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L4p mé hinh tudi ctia nude trén toan bo mang luéi;

Theo d&i ty 1é phén tram cua luu lugng tir mét niat di cho dén duoc tar ca
cac mit khac theo thoi gian;

Lap md hinh cic phan ting trong ca dong chay khdi va tai thanh dng;

Str dung dang hoe bic » dt 14p mé hinh cac phan (mg trong dong chay khéi;
Str dung ddng hoc bac 0 (zere) hay bic mdt ¢é 1ap mo hinh phan (g i
thanh ng;

Tinh dén nhiing gidi han chuyén dbi khéi hugng khi Jap méd hinh cac phan
{mg tai thanh dng;

Cho phép phan (ing phat trién hay suy giam tiép dién t6i néng do han ché;
Sir dung hé s tc dd phan Gng chung va cd thé thay ddi tir doan dng nay
sang doan khéc;

Cho phép ndng do thay d6i theo thi gian hay dua thém khéi lugng vao
tai bat cir didm nao trén mang lwdi;

Cho phép cic hé sd téc do phan (mg tai thanh dng phy thudc vao do
nham cua éng;

M6 hinh héa cac dai nude nhu 4 cac bé phan tmg dong chay pha trén
hoan toan, bé phan img dong chay ddy, hay bé phan (mg hai ngin.

v Béng cach sir dung céc dac diém d6, EPANET c6 thé nghién ctru
nhitng hién tugng chit luong nwée nhur;

Pha tron tir céc ngudn khéc nhau;

Thoi gian luu nude trén toan b hé théng;

Sy thét thoat cia clo dur,

Sw phit trién ciia cac san pham phu trong qua trinh khir tring;

Theo ddi su lan truyén chit & nhidm.

2.1.3. Co sé& ly thuyét cia EPANET

Phuong phap duge st dung trong EPANET dé giai cac phuong trinh mo
t4 trang thai thay lie ctia mang ludi tai mét thoi diém ¢6 thé duge goi la
phuong phap két hop nat-vong. Co nhiéu thuit todn dugce phat trién dé
giai cdc phuong trinh, thudt toan ctia Todini (Todini va Pilati, 1987) duge
sir dung trong phidn mém EPANET.

Gia st ¢ mdt mang duong ong véi N nidt va NF diém cip nuoe vao

mang (cdc bé chira), ching 1a ¢6 thé 1ap duoc hai nhém phwong trinh nhu
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dudi diy. Nhém thi nhit biéu didn quan h¢ giira luu legng va ton thit ap
luc trong doan dng gitva hai diém 7 va NE
Hi— Hy = hy = rQun + mQ,’ (2.1)

trong do: A - ¢ft ap tai nut;
h ~tbn that ap luc;
r = hé s6 st khang;
O —luu lugng trong doan ong;
m —hé sb ste khang cyc b,

Gid trj cta hé s6 sire khang s¢ phu thude vao vige -cong thire tinh ton that
thuy luc nao duge sir dung. DSi vai cde bom, tdn thit thiy liuc cd thé
duge biéu dién ¢ dang sau:

h, = -0 lhn - (O, !m)”J

trong d6:  /x — ¢t ap cua bom khi van trén ong ddy dong hoan toan;

w - viin toc tuong doi;

rvan - cdc hé s6 cha dudng dic tinh cia bom.
Nhém phuong trinh thir hai biéu dién tinh lién tuc cua dong chay tai tat
ca cic nut:

ZQ&_ -D =0, i=1 .. N (2.

2
-2
et

trong d6: D, — luw luong t:eu thy tai nGt 7, dé thuan tién, quy dinh ring. hru
lugng di 1&i nfit s& mang dau duong,

Khi da biét cot ap tal cac diém cap nudc vao mang, ta s& tim ¢ot ap tai
cac nit 1; va luu lugng trén cac doan dng O, théa mén cic phuong trinh
(2.1)va(2.2).

Viéc giai h¢ phuong trinh trén duoe bit diu bing phan chia so bd luu
lwong cho timg éng, cac gid tri 6 thé khdng nhét thiét phai théa man tinh
lién tuc ctia dong chay. & mdi lan didu chinh, ¢6t 4p tai cdc nit duoc tinh
lal théng qua phuong trinh ma tran sau:
Al =F (2.3)

trong dé: 4 —mot ma trdn Jacob (NxN);

H - mot vecto (Nx1) clia cée bt ap dang cin tim;

F—mdt veco (Nx1) clia cic sb hang vé phai.



Mdt s& phan mém tinh toadn thigt ké cong trinh cAp thodt nudc va bao vé ngudn nudc 59

Céc s6 hang trén dudmg chéo ciia ma tran Jacob 1a:
= z P (2.4)
p

Trong khi d6. cac so hang khac “0” khong nim trén dudng chéo ctia ma
tran Jacob la:

Ay =-p, ; (2.5)
trong d6:  pij — nghich dao cua dao ham theo luu lugng cha tén that ap luc
irén doan néGi gitra hai nit § va /.
D1 vai cde dudng ong:

P, = ”-11 ’ (2.0)
nr‘QJ + Zm‘QU‘

béi vai bom:
1

— , 2.7
Pi na)‘r(Qufa)}”"

Moi mét s hang bén vé phai bao gom do léch luu luong tai niit va yéu to
diéu chinh luu luong:

Z[ZQ*}" - D,J"‘Z}’U +Zp;,rhr_r , (28)
! g f

Trong d6, sb hang cudi cling ap dung cho bat clr doan 6ng nao ndi nat ;
véi mot diém cdp nude vao mang £va yéu td didu chinh lru tuong yyla

Y, =D, (r‘Qg Ty m‘le )sgn(Q”) doi véi cdc éng; (2.9)

va:
Yy = -po’ [(hn -r(Q, /C!J)”J déi véi ede bom; (2.10)
trong d6:  sgnfy) —ham diu ciia x, sgn(x) = 1 khi x> 0 va sgn(x) = — 1 khi x <=0.
(O ludn fudn c6 diu duong dbi vai cac bom).

Sau khi tim duge cot ap bang cach giai phuong trinh (2.3), luu lugng
dugc diéu chinh theo cdng thic sau:

Q,=0, -y, —p,(H, -1 )| : 2.11)
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Neu ty 1& gifra téng gia tri tuyét dbi cna cac thay d6i lwu lugng so voi
téng cac hru luong trong tit ¢a cac doan ndi 16n hon mot khoang dung sai
nao do (thi du 0 ,001), thi cac phuong trinh (2.3) va (2.4) lai duoc giai
tiép. Céng thirc didu chinh luu luong (2.4) ludn luén dam bdo tinh lién
tuc ctia dong chay tai mdi nut sau 14n didu chinh diu tién.

EPANET thuc hién phuong phap nay thdng qua cac budce sau:

B1. H¢ phuong trinh cac tuyén linh (2.3) dugc giai nhé phuong phip ma
trdn khong gian dya trén viée sap xép lai cac nut (George and Lin, 1981),
Sau khi sap xép lai cac nut dé giam 161 mirc 51 thiéu phan dién vao ma
trdn A, mdt thira s6 chung s& duege dwa ra, nhdy dd, chi cac phan tr khac ¢
clia A mai cén thiét duge luu lai va xu Iy trong b nho. Pdi véi qua trinh
md phéng mo rong, viée sap xép lai va tim thira sb chung chi dugce thyue
hién mét 1an ngay khi bét dau tinh toan.

B2. Trong lan dlcu chinh déu tién, lyu luong trong mét dng duge chon
twong (ng véi tde dd dong chay 1 ft/s (0,3048 m/s). trong khi do, luu
juong qua bom dwge chon tuong Ung véi luu leong clia bom (toan bd
vi¢e tinh toan duge thye hién véi don vi ¢ot ap 1a ft — bd, va luu hrong
1a cfs — bd khbi/gidy).

B3. Hé sé sirc khang cho mdt doan dng r duoc tinh nhu trong bang 2.1.
Trong phuong trinh Darcy-Weisbach, hé sé nham f duoc tinh toan theo
cac cong thire khac nhau phu thude vao s§ Reynolds {Re):
Céng thuc Hagen — Poiseuille khi Re < 2000:
64
=22 2142
f Re (2.12)

Cong thire tinh to4n gin ding dya trén phuong trinh Colebrook — White
khi Re > 4000:

~ 0,25 _
e 574\ (2.13)
In| - ——+ 5
3,7d  Re”
Cong thire ndi suy lip phuong tir bidu dd Moody khi 2000 < Re < 4000:
F={X1+ RIX24RG+ X4} (2.14q)

_Re
2000

(2.14b)
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X1=7FA-FB ; (2.14¢)
X2 =0,128 — 17FA + 2,5FB (2.14d)
X3=—0,128 + 13FA - 2FB ; (2.14e)
X4=R(0,032-3F4 + 0,5FB) ; (2.14/)
FA=(Y3)? ; (2.14g)
FB = FA(Z —MJ (2.14h)
(Y2)(¥3)

__& 374 .
37d Re™ (2.149)

(2.14k)

Y3=-0,86859Ln[ £, 4 ]

3.7d  4000%°

Trong d6: £ - dd nham coa dudng ong;

d —duong kinh cia dng.

B4. H¢ sb t(q“)n! thét ap luc cuc b tinh theo cdt ap ddng (K) duge chuyén
d6i thanh h¢ s tinh theo luu lugng (#1) theo cdng thixc:

= Om’dﬂ ,. (2.15)
BS. Cac diém ding nude c6 luu luong phu thude ap hre tal cac mit duge
mé phong nhu mét doan ong a0 nbi gifta nit va mét bé chira d0. Cac
thong sé tén that ap luc cua ong la: n = (l/g), r = (/O vim = 0, trong
d6 C 1a hé sb hé s6 déng chéy cta luu lwgng lay ra v g la hé sé mil &p
suat cha C. Cot ap tal bé chita a0 chinh 13 cao d6 cua nit. Luu lugag tinh
toan cua doan dng ao s& 13 luu luong nude iy ra tai nit.

B6. Cic van m& duge an dinh mét gla tr1 r voi1 vige cho réng van mé
hoat dong nhu mdt doan émg tron, co /= 0,02 va ¢o chiéu dai bfmg hai
lin dudng kinh cta van. Cac doan dng bi déng duge coi nhu tuin theo
quan hé tuyén tinh cta tdn thét 4p luc vao luu luong va ¢6 st khang lén,
cé nghia 1a: /= 1080, nhu vay p = 10%va y = ©. Di véi cdc doan éng c6
quan hé (r+m)Q < 107, p=10"vay = Orn.

B7. Viéc kiém tra cac bom, van mdt chiéu, van didu chinh lru lwong va
cdc éng ndi véi cde bé diy/can duoc thue hién sau mdi mét lan didu
chinh, cho t6i 14n diéu chinh tha 10. Sau do, viée kiém tra trang thai chi



62 PHAN MEM ENPANET

dugce thue hién sau khi su hoi tu dd dat duge. Viée kiém tra cac van diéu
¢hinh dp tue (PSV va PRV) duge thue hién sau moi 1an diéu chinh.

B8. Trong qua trinh kiém tra trang thai, cic bom s¢ bj déng néu ap lye
Iém hon ap lye khi van trén dng diy déng hoan toan (dé ngin chin dong
chay nguoc qua bom). Tuong wr nhu vay, cdc van mot chidu (CV) s&
dong néu ton thét dp luc qua ching cd gia tr1 dm (xem thém phin dudi).
Khi cdc didu kién trén khong xay ra, cic dudng 6ng duge mo lai. Vige
kiém tra tuong ty ciing duge thye hién ddi vol cac dudng ndi véi cac bé
chira dayf‘can Cac dudng ndi d6 s& déng néu su chénh léch ap hre trén
cac duong néi do lam cho cac bé da can bi thao nude tiép hay cac bé da
day duoc tlL]’) thém nude. Cae dudng ndi do duge mo lai trong 14n kiém
tra ké tiép néu cde didu kién trén khong con niia.

B9. Viéc kiém tra don gian diéu kién h < 0 dé xac dinh xem trang thai
ciia mdt van mét chidu (CV) 1a dong hay mo ¢6 thé dan dén viéc trang
thai clia van s& “nhay” lién tuc trong mét sb mang do su han ché vé do
chinh xac trong tinh todn. Quy trinh sau ddy duoc dat ra d¢ dam bao cho
viéc kiém tra trang thai ca cac van mdt chiéu (CV) dugce 16t hon:

néu [h| > Hgy thi
néu h < - Hy, thi trang thai = Béng
néu Q < - Qu thi trang thai = Béng
khéng thi trang thai = M&
khéng thi
néu Q < - Qy thi trang thai = Déng
khéng thi trang thai = Khéng thay ddi

trang 861 H,, = 0.0005 ft va Q. = 0.001 cfs.

B10. Néu vige kiém tra trang thai tit mét bom dang hoat ddng, hay dong
mot duong ong ho#ic van mét chidu, luu long qua ching s& duge dit gia
tri bang 10" cfs. Néu méot bom duoc bat lai, hru Irong cia né s& duge
tinh todn nho dudng déc tinh — luu lugng dugce suy ra tir ¢dt dp hién tai
cua bom. Néu mét ong hode modt van mot chidu duoc ma lai, lua lugng
qua né s¢ duge xac dinh nho phuong trinh (2.1) vai ton that ap luc hién
¢é, bd qua cac ton thit cuc bd.

B11. Cac he sd ma trdn cho van cit 4p (PBV) duoc dat nhur sau: p=10%
va y = 10%Hset, trong do, Hset la dd giam ap dat duoc cai dat cua van
(tinh bing ft). Van diéu chinh luu lwong (TCV) duge coi nhu cac dng voi
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r nhu duoc trinh bay trong muc B6 va m dugce chon 14y nhw gia trj quy
doi tir cai dat cua van (xem muyc B4).

B12. Céc hé s6 ma tran cho cdc van gidm ap, duy tri 4p luc va van khéng
c¢hé luu lugng (PRV, PSV va FCV) duge tinh toan sau khi céc doan ndi
khic da duoc tinh todn. Viée kiém tra trang thai cta cdc PRV va PSV
duoce thue hién nhu di trinh bay trong muc B7. Cac van nay ¢o thé ddng
hay m¢ hoan toan, hodc hogt ddng tai cdc gid tri ap luc hay luu luong da
cai dat.

B13. Phép kiém tra ddi v&i mdt PRV dugc thue hién nhu sau:
Néu trang thai hién tai = Hoat dong  thi
néu Q < - Qu thi  trang thai mdi = Déng
néu H, < Hee + H — Hio thi trang thai mgi = Mg

khéng thi  trang thai méi = Hoat dong
Néu trang thai hién tai = Mg thi
néu Q < - Qu thi  trang thai mdi = bong

néuU Hi > Heer + Hm— H  thi  trang thai mdi = Hoat dong
khéng thi  trang thd méi = Mg
Né&u trang thai hién tai = Ddng thi

néu H > H; + Hy

va H < Het — Hia thi  trang thai mdi = M@

néu H; > H; + Hu

va H; < Heer - Hio thi  trang thai mdi = Hoat dong
khéng thi  trang thai mdi = Bong

trong d6 O la luu lugng hién tai qua van, A, 13 4p luc trude van, H; la ap
luc sau van, Hy,, 1a ap luc duge cai dit, H,y la tdn thit cuc bo khi van md
= mQ?), H va Qo 12 céc gié tri gidng nhu duge s dung cho cac van
mdt chidu trong muc BY. Mot phép kiém tra tuong tu ciing dugc sir dung
cho cac PSV, trir viée khi kiém tra Hy,, céc chi sd i va j duge dbi chd
gidng nhu céc toan tir 16n hon (>) va nhé hon (<).

B14. Dong chay qua mdt PRV dang hoat dong dugc duy tri dé dam bao
tinh lién tuc tai nut sau van trong khi dong chay qua mét PSV dugc duy
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tri dé dam bao didu tuong tu & nit trude van. DI voi m{t PRV dang hoat
dong gilra hai nat 7 va j:

pi=0; (2.16a)
Fi=F+ 10°H,, (2.16b)
Ay = Ay + 108 - (2.16¢)

Piéu dé dam bao cho ap luc tai nit sau van & mic cai dat Hy,. Viéc dat
cac hé s6 cho ‘mét van PSV dang hoat ddng ciing duge thue hién tuong ty
trir viée chi sé cho Fva4lai twong ng vél nut trude van. Cac hé s6 cho
cac van PRV va PSV mao/déng duge dat nhu cho cac bng.

El

B15. Dbi v6i mot FCV gifta nit / va j dang hoat déng véi luu luong cai
ddt Qger, Oser duge cong thém vao luu ILr(mg: ra khoi nit i va téi nlt j, va
dugec trir di tir F; va cOng thém vao £ Néu 4 ap luc tai nit i nho hon tai nut
/. thi van s& dugc coi nhu mdt doan ¢ ong> dang mo.

B16. Khi qua trinh diéu chinh két thuc (hoan thanh diéu chinh luu hrong
cong voi khong co thay dbi trang thai cua cdc van PRV va PSV), viéc
kiém tra trang thai cta cdc bom, van CV van FCV va cdc dudng ndi t6i
cac bé chira ciing duge thue hién. Trang thai cua cic dirdng noi von dugce
kiém ra bang céc cong tic 4p luc (thi du mdt bom duge kiém tra bing 4p
Iy tai didm ndi) ciing duge kiém tra. Néu c6 bit cir thay d8i tran thai nao
xuit hién, viec didu chinh phai dugc thire hién thém it nhét hai ldn nita.
Trong trudng hop nguoc lai, viée didu chinh di hoan tit,

B17. Trong qué trinh mé phong theo thoi gian, quy trinh sau day dLroc
thue hién:

v" Sau khi d4 tim duoc 101 giai cho thoi gian hién tai, quang thoi

gian cho 1o gii tiép theo la gid trj ti thidu cua:

- Quang thoi gian cho dén khi bit ddu ¢é sy thay ddi trong viéc sir dung nudc;

- Khoang th&i gian ngén nhit ¢é lam ddy/can mot bé chira;

- Khoang thi gian ngdn nhét cho tdi khi muc nuée trong mot bé chira dat
t6i méc 1am thay déi trang thai trong mét dudmg néi nao dé (thi du mé
hay ngat mot bom) nhu dugc quy dinh trong mét bs kiém tra don gian;

- Thoi gian tiép theo dén khi mot bo didu khién dém thoi gian don gian
trén mét dudng ndi hoat dong;

- Thoi gian tiép theo dén khi vige diéu khién theo quy thc 1am thay ddi
trang théi tai mét diém nao dé trong mang ludi.
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v" Trong khi tinh toan théi gian dua trén muc nude trong cac bé
chira, muc nude duge coi nhu bién dbi tuyén tinh theo luu hrong
hién tai. Thoi gian kich hoat cua cae bo diéu khién dua trén quy
tac duge tinh nhir sau:

- Bét diu tai thoi diém hién tai, cac quy tic dugc danh gia theo budc thi
gian ludt. Gia trj mic dinh cla bude thdi gian ludt 14 1/10 bude thdi gian
thity fire (thi du néu céc théng sb thiy lue duge cdp nhét 1 14n/1h, thi cac

quy tic dugc danh gia 1 Yan/6 phut);

- Théng qua budc théi gian quy tic do, thdi gian ddng hd duge cap
nhdt, cling nhu muc nude trong cac bé chia (dya trén huu lugng
trong cac dng di dugce tinh toan). Néu cac didu kién cia quy tic
duoc thoa man thi cc tac dong cia nd duoc bd sung vao danh sach.
Néu mot tac dong méu thudn véi mot tac dong khéc cho cing mét
doan ndi da ¢6 sin trong danh sach, thi tic ddng cila quy tic cé mirc
wu tién cao hon s& duge gilr lai, tic dong kia s& duge loai bo. Néu
cdc wu tién la ngang hang, thi tdc ddong dang co6 trong danh siach sé&

dirge gilf nguyén;
- Sau khi tit ca cic quy tic da duge danh gia, néu danh sich cé chira cac

tac dong, chiing s& dugc thuc hién. Néu didu d6 lam thay ddi trang thai

ctia mét hay nhidu dudng ndi, thi qua trinh tinh todn s& dugc bit déu lai;
- Néu khong ¢6 su thay d6i trang thai ndo, danh sdch cac tc dong s& bi xda

va budc thai gian tiép theo duge thyc hién cho dén hét bude thiri gian

thay luc.

v Thoi gian duge tiép dién bing buéc thoi gian tinh todn, mue
nudc trong céc bé chira duge diéu chinh dua trén cac luu lugng
hién tai, cac luat didu khién céac duong ndi dugce kiém tra dé xac
dinh xem dwong ndi nao da thay d6i trang thai.

v Viéc diéu chinh tiép theo vdi cic phuong trinh (2.3) va (2.4)
duoc bat dau véi cac huu lugng hién tai,
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2.2, SU DUNG CHUONG TRINH EPANET

Cai dat chuong trinh
EPANET
Tao Project mdi Binh dang Binh dang
¢ ban dé ailg ban dé
Pinh dang cho Project
+ Mac dinh Mic dinh
— - dictinh |- dac didm niit
Lap ban d6 mang luéi _I thuy luc va moi néi
Nhip gid tri cho cic Thé hic THd 1
- L ¢ hi¢n I'hé hién
thong $d tinh todn : o - N
. PR fudng ong
Bé chuta, méi ndi, dutmg ot ol diong ong
ong, dai nudc, bom nuée
’ + - l"hehlcn PN 1Ihe higan
Phan tich va xem két me1 nol duong ong
qua tinh todn v
¢ Thé hicn
Diéu chinh cic thong 56 me1 nol
tinh todn cho phi hep
In két qua

Hinh 2.1. So db cdc biroc sir dung chuong chinh

2.2.1. Cai dit EPANET

EPANET phién ban 2.0 dugc thiét ké dé sit dung duge trong hé diéu
hanh Windows 95/98/NT/XP cla may tinh cd nhén twong thich vdi
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IBM/Intel. N6 duoe phan bd nhu mot tdp tin riéng 1€, en2setup.exe ma
chira mdt chuong trinh cai dat ty thi hanh.

¢  Cac bude cai diat EPANET
1. Chon Run tir trinh don Windows Start;
2. Nhip dudong din day di va t8n cla tdp tin en2setup.exe. hay
nhan nit Browse dé dat no trong may tinh cda ban;
3. Nhép nit OK dé bit dau qud trinh cai dat.

Chuong trinh cai ddt s& yéu ciu ban chon Folder noi cac tip tin EPANET
s¢ duoc cai ddt. Folder mac dinh la C:\Program filest EPANET2. Sau khi
c4c tap tin dd dugce cai dit, trinh don Start cda ban s& cé mot muc riéng
mang tén EPANET2.0. Mubn m& EPANET chi cin chon muyc nay tu
trinh don Start, sau d6 chon EPANET2.0 tir trinh don nhd xudt hién trén
man hinh. (Tén cta tip tin ¢6 thé sir dung dé chay EPANET trong
Windows la EPANET2w).

+ G bo EPANET ra khéi may tinh
1. Chon Setting tir trinh don Windows start;
2. Chon Control Panel tir trinh don Settings;
3. Nhap dup lén mue Add/Remove Programs;

4. Chon EPANET 2.0 tr danh muc cua cac chuong trinh ma xudt

hién trén man hinh;

5. Nhép nut Add\Remove.

2.2.2. Mac dinh ban dau

Mac dinh ban dau nhdm muc dich luu cac git licu cia mdt mang ludi
éng. N6 mo ta cach dinh ra mét sé lwa chon mac dinh cho file chay va
cach ding ky cac dit lidu dinh c& (cic sé do quan st duoc) véi file chay
va stt dung cho viéc danh gia mé hinh.
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a. Dinh dang kich ¢& cho ban dé
Kich c& vat ly ctia ban d6 phai dugc xédc dinh sao cho cac toa d6 c6 thé
dugc dinh ti I¢ dung cho man hinh ctia may vi tinh.
¢ Cic buéc dinh dang kich ¢& bin dd
1. Vao View >> Dimensions, tiép tuc chon don vi Meter trén
hop thoai Map Dimensions;

2. Nhap cdc théng tin kich ¢& méi vao hop thoai Map Dimensions
hodc nhédp nut Auto — Size dé yéu cau EPANET tinh toan kich
¢ dya trén toa dd cta cac déi tuong dang co trén mang ludi.
Lua chon don vi do khoang céch cho ban db (feet, meters,
degrees, none);

3. Nhip nut OK dé chip nhén dinh dang mai.

Map Dimensions .
"LW e' Leﬂ .......... PR i R T o A .\ ,
. Xecoodnate  [0.00 X-coordnate:  10000.00
Y-coordinate:  [0.00 Y-coordinate |1a[‘m00
Map Units =y i =
" Feet & Meterd " Degiees " None
AuloSize 0K | Coe | he [

HINH 2.2. Hop thoai Map Dimensions

Céc théng tin duge cung cip trong hop thoai Map Dimensions:

Lwa chon Mo ta

Lower Left Coordinates Céctoa do X va Y clia diém bén trai phia dudi ban db
Upper Right Coordinates ~ Céc toa d$ X va Y clia diém bén phai phia trén ban dé
Map Units Céc don vj dwoc str dung dé do khodng cach trén ban db.

Céc lva chon la Feet, Meters, Degrees va None (don vi ty )
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A K p R + > o A
¢+  Lua chon m{t s6 hién thi cia ban do

Vao View >> Option, chon cac hién thi cac nhan ID nut va ID dudng ndi.

| Nodes [ @ Display Node ID's
| Links | T Display Mode Valuss
| Labels | ¥ Display Link 1D
i | 3
Symbols ! 7 Use Transpacent Tesd
|
| Flows Anows | ................ ‘
' : Ab zoom of 1100 =
| Background !
! or, i Cancel Help il

Hinh 2.3. Hop thoai Map Options

¢+  Sir dung Backdrop Map

EPANET c6 thé hién thi mot ban dd Backdrop ding sau mot ban do
mang lugi dudng dng. Bang backdrop c¢6 thé 1a mét ban dd dudng phd,
ban d6 dia hinh, ban dd trong Autocad,... Tir cac ban dd nay ching ta co
thé Import sang EPANET dé thé hién mang ludi duong dng.

Céc budc tién hanh:
1. Vao View >> Options hién thi hop thoai Map Option;

2. Chon Background va chon mau cho phu hop v6i mau cua ban
dd nén (mau den, trang, vang, xam).

ﬁnp Options

| Hotation |

| Symbele L

| Flow Arrows |

Backgound ! |

o ] _cmew | 3w |

Hinh 2.4. Hjp thoai Map Options chon nén cho project
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+ Import ban d tir Autocad

1. Vao File trén thanh trinh don cua Autocad, chon Export;

2. Save sang dudi Metafile*.wmf hogc Bitmap*.bmp (Céc duoi
nay co6 the load dugc tir EPANET);
3. Vao View >> Backdrop >> Load chon file ban dd vira dinh
dang.
Céc thong tin duge cung cip trong trinh don phu tir Backdrop:
Lwa chon M6 ta
Load Chuyén mét tap tin ban dé backdrop vao project.
Unload Chuyén mét tap tin ban db backdrop tir project ra.
Align Sap xép thang hang mang Iwéi éng véi backdrop.
Show/Hide

Bat/ t&t sy hién thj ctia backdrop.

Open a Backdrop Map

e (97 7v52E)

Dmﬂi

Fies of ype AN (" bug.” ered.” wrd] v Concel |

b. Lam viéc véi ban dé

s A - A a3a .
¢  Diéu chinh che dj View

Phéng to ban db st dung nut Q trén trinh don Map Toolbar hoic chon

View >> Zoom in:
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Thu nhé ban d6 sit dung nit SN trén trinh don Map Toolbar hoac chon
Vicw >> Zoom out;

Di chuyén ban do str dung nat P {rén trinh don Map Toolbar hodc chen
View >> Pan.

+ Tim mdt déi trong

Mubn tim mot ddi twong nut hay dudmg ndi trén ban dd ma nhan 1D da
hiét chon #4160 Standard Toolbar hoic chon View >> Find.

Trong hop thoai Map Finder xuét hién trén man hinh, chon Node hay
Link va nhép nhan ID. Nhip vao Find dé tim.

Mudn tim mét danh muc til cac cdc nit déng vai trd nhir cac ngudn chit
frgng nude ¢o thé thue hién:

v Chon A trén Standard Toolbar hodc chon View >> Find;
v Trong hdp thoai Map Finder xuét hién wén man hinh, chon Sources;
v" Nhip vao Find dé tim.
Cac nhan 1D cua té't’cil cac ngudn chit lugng nuce s€ duge ligt kE trong
Map Finder. Nhip bét ky nhin ID nao s& 1am néi bét nut trén ban do do.

¢  Ghi chil frén bin dd (Map Legends)
C6 ba loai cau chu giai ¢o thé dugc hién thi, Node and Link legends két hop
mdt mau véi mét pham vi gid tri cho thong sd hién tai dang duoc xem trén
ban dd. Time Legend hién thi thoi gian domc, h6 cla khoang thdi gian md
phong dang duoc xem. Mudn hién thi hay giau bét cir cAu chi gidi ndo trong
s& cdc cAu chil gidl nay, danh hay bo dau kiém cho cdu cha giai tir trinh don
View >> Legends hay nhap phal trén ban dd va 1am nhu vay tir trinh don
popup (xuét hién ddt ngdt) xuét hién trén man hinh. Nhap doi chudt 1én trén
né ciing ¢6 thé pidu di may cau chii giai nhin théy duoc.
Céc bude di chuyén mét cau chit giai:
1. Nhip chuét trai trén cAu chi giai;
2. Giit nguyén nit trai, kéo ciu chu giai toi vi tri méi cua no va nha ra.
Cic budce sira d6i Node Legend:
1. Chon View >> Legends>> Modify >> Node hay nhip chuét
phai trén céu chil gidi néu nd nbin thay dugec;
2. Sir dung biéu thoai Legend Editor xuat hién trén man hinh daé
stra d6i mdau va khoang cach cua Legend.
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Hop thoai Legend Editor:

Legend Editor dugc sir dung dé dinh ra cac pham vi bing sé ma cdc mau
khac nhau duogc an dinh dé xem mot thong sb cu thé trén ban dd mang
luéi. Co ché hoat dong ctia Legend Editor:

v Cac gid tri béng 50, theo thi tu ting dan, duoc nhép vao céc 6 sira
doi dé xdc dinh pham vi. Khong phai ca 4 6 déu cin phai c6 gia tri;

v" Mubdn thay déi miu, nhdp 1én dai mau trong Editor va sau do
chon mét mau méi tir hop Color Dialog xuat hién trén man hinh;

v Nhép nut Equal Intervals dé phan b6 cc pham vi dua trén viée
chia pham vi cua thong sb trong khoang thoi gian hién tai ra
thanh nhiing khoang thoi gian bang nhau;

v" Nhip nut Equal Quantiles dé phan bd cac pham vi sao cho c6
nhiing s6 doi tuong bang nhau trong mdi pham vi, dua trén cdc
gia tri ton tai trong khoang thoi gian hién tai;

v" Nut Reverse Colors déo thir tur cua tdp hop mau hién tai (mau trong
pham vi nhé nhat tré thanh mau cua pham vi cao nhat,...);

v" Panh diu kiém vao Framed néu ban mudn mot khung duoc ve
quanh Legend.

Legend Editos

Click on color you wish to change [¥ Framed

Hinh 2.6. Hop thoai Legend Editor

¢ Quan sit bin do6 (Overview Map)

Overview Map cho phép ban nhin thdy toan bo hé thong cua ban dd mang
ludi chinh dang huéng tiéu didm vao dau. Khu vuc phong to thu nho nay
duoc v& bai ranh giéi hinh chix nhit duoc biéu thi trén Overview Map. Khi
ban kéo hinh chit nhét nay t&i vi tri khdc thi hinh anh bén trong ban dé chinh
s€ di theo. Overview Map ¢6 thé duoc bat tit bing cach chon View >>
Overview Map. Nhép chuét vao thanh tiéu dé cia no s cap nhat hinh anh
ban dd cua n6 dé in khép véi ban dd mang ludi chinh.
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¢+  Sitr dung hop thoai Map Options

Map Options
MNode Size
Links =
Labels | I Propotional to Value
Motation : v Display Border
i i
| Symbols | ' .
| v Display Junctions
Flows Anrows j
. Background !
Cancel | Help
e —————— s i

Hinh 2.7. Hop thoai Map Options

Céc thong tin duoc cung cap trong hop thoai Map Options:

Lwa chon Mo ta

Nodes Kiém soat kich c& clia cac nut va lam cho kich c& ti 1& véi gia tri.
Links Kiém soat chiéu day clia cac dung ndi va lam cho kich c& i 1& voi gia tri.
Labels BAt/tat sy hién thj cia nhan ban db.

Notation Hién thi hay gidu cac nhan IS nat/dwéng nbi va cac gia tri théng sb.
Symbols Bat/ tat sw hién thi cac biéu twong dai nudc, may bom, van.
FlowArrows Chon kiéu va kich thuéc cho cac miii tén chi hwéng dong chay.
Background  Thay déi mau ctia nén ban db.

v" Node Option

Lwa chon

Mo ta

Node Size

Proportional to Value

Display Border

Display Junctions

Chon dudng kinh nut.

Chon xem la kich c@ nat co phai tang khi cac théng sb nhin

thay duoc tang vé mét gia tri hay khong.

Chon xem mét dudng vién cd phai dwgc vé quanh mbi nit

hay khéng.

Hién thi cac nut méi ndi (tat ca cac mdi ndi sé duoc gidu di

trir khi lwa chon nay dwoc danh dau kiém).
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v" Link Option
Lwa chon MéS ta
Link Size Chon &% day cta dwéng ndi dugc hidn thi trén ban dé.

Proportional to Value

Chon xem d6 day dudng ndi ¢6 phai tang 1én khi théng sb
nhin thay dwoc tang vé mét gia tri hay khang.

v" Label Option

Lwa chon

Mé ta

Display Labels

Use Transparent Text

At Zoom Of

Hién thi cac nhan ban db (cac nhan sé dwoc dau di tror khi
Iwa chon nay duge danh dau kiém).

Hién thi nhan véi nén trong (néu khéng thi mat nén me duc
s€ duge sir dung).

Chen mie d6 phong tbi thidu ma tai g6 cac nhan phai dugc
hién thi. Cac nhan sa duoc gidu di véi nhitng & phdng nho
hon of nay trie khi chiing la cac nhan meét,

v" Notation Option

Lwa chon

Mo ta

Display Node ID
Display Node Values
Display Link D
Display Link Values
Use Transparent Text

At Zoom Of

Hién thi cac nhan 1D (ID fabel) nut.

Hién thi gia trj clia théng sé nit hién tai dang duoc xem.
Hién thj cac nhan ID (ID label) dwéng néi.

Hién thi gia tri clia thong sé duong ndi hign tgi dang duoc xem
Hién thi nhan véi mat nén trong (néu khong thi mat nén mé
duc sé dugce sir dung).

Chon mirc t6i thidu ma tai d6 ky hidu phai dwoc hidn thi,
toan bd ky higu s& dwec gidu di véi nhitng c& phong nhé
hon c& nay.

¥" Symbol Option

Lwa chgn Mé ta

Display Tanks Hién thi bidu twong dai nuéc,
Display Pumps Hién thi bidu twong may bom.
Display Valves Hién thi cac bidu teong van.

Display Emitters
Display Sources
At Zoom Of

Hién thi cac bidu twong emitter.

Hién thi + bidu trong cho cac ngudn nude.

Chon mirc phéng téi thidu ma tai dé cac bidu twong dugc
hién thi, cac bidu twong sé dugc dau di tai cac mie phong
nhd hon mirc nay.
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v Flow Arrow Option

Lwa chon M6 ta

Arrow Style Chon kiéu (hinh dang) cua mi tén hién thi.

Arrow Size Binh c& mdi tén.

At Zoom Of Chon mtrc phong téi thiéu ma tai d6 cac mi tén phai dwoc hién thi,

cac mi tén sé& dwoc gidu di tai cac mirc phéng nhd hon mire nay.

v" Background Options

Trang Background cua hop thoai Map Options dua ra mdt su lya chon
cac mau sic duge st dung dé vé nén cia ban do.

c. Mic dinh cac thong sé co ban

+  Cicnhan ID (ID label)

Cac nhan ID mac dinh cta biéu thoai Defaults dugc sir dung dé xac dinh
viéc EPANET s& 4n dinh cac nhin ID mic dinh cho cac thémh phan
mang ludi thé nao khi chung dugc tao ra lan dau tién. Pbi voi mdi loai
c‘1‘01 tuong chung ta cé thé nhap mot so tién t6 nhin hay chira mot chd
troub néu ID mac dinh s€ chi la mét so Sau do ta cung cip mot sb gia,
s€ dugc sir dung khi thém mét hau t6 béng s6 vao nhan mac dinh. Hop
thoai Defaults nhu trong hinh 2.8.

|| Propetties | Hydraulics |

1D Prefin i

. Paltems
Curves
1D Increment

P ———————

Hinh 2.8. Trang nhan ID cua hdp thoai mdc dinh
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Céc thong s trong trang nhan ID:

Déi twong M6 ta
Junction Nut.
Reservoirs Bé chwra.
Tanks bai nwoec.
Pipes Puwong bng.
Pumps Bom.

Valves Van.

Patterns Ché do.
Curves Pac tinh bom.
ID Increment Sé gia.

¢  Dic diém cic nat va dwong noi (Properties)

Trang Properties cta biéu thoai mic dinh duoc mo6 ta nhu trong hinh
2.9. N6 dinh ra céac gia tri dac diém cho céc nut va dudong ndi méi

dugc tao ra.

Defaults

ID Labels Propetties | Hydraulics |

| Property Default Value ]
Node Elevation ]

Tank Diameter 50

Tank Height 20

Pipe Length

Auto Length

Pipe Diameter 100

Pipe Roughness 100

I Save as defaults for all new projects

oK Cancel

Help

Hinh 2.9. Trang ddc diém Properties cia hép thoai mdc dinh
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Céc thong sb trong trang nhan ID:

Déi twong M6 ta

Node Elevation Do cao clia cac nut.

Tank Diameter Buwdng kinh cia cac dai nwoc.
Tank Height Murc nudc t6i da cho cac dai nwéc.
Pipe Length Chiéu dai dwong éng.

Auto_ Length Do chiéu dai tw déng cho cac 6ng.
Pipe Diameter Pwong kinh cla cac 6ng.

Pipe Roughness D6 nham thuy lwc.

Dic diém chiéu dai tu ddng (Auto-Legth) duoc bat 1én s& duoc tinh tu
dong khi céac éng dugc thém vao hay thay di vi tri trén ban do mang ludi.
Nut hay méi ndi duoc tao ra véi nhimg dic diém mic dinh nay c6 thé
duoc sira ddi vé sau khi sir dung Property Editor.

D6 nham thuy luc cho cac dudong dng méi tham khao bang 2.2.

¢ Cic thong s6 thuy lwe (Hydraulics)

Trude khi tinh todn thuy luc cdn phai xac dinh dugce don vi tinh, cong
thire tinh va céc gia tri cho phép cua mang ludi. Trang hydraulics sé kieém
soat cac tinh toan thuy luc mang luéi.

Defaults

ID Labels | Properties Hydraulics |

| Option Default Value |
Flow Units CMH -
'Headloss Formula Haw

Specific Gravity 1

Relative Viscosity 1

Moot i

‘Accuracy 0.001

It Unbalanced Conlitus

Default Pattern 1

Demand Multiplier 1.0 i
{7 Save as defaults for all new projects

OK | Cancel t Help i

Hinh 2.10. Trang cdc théng sé thuy luc
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Lira chon Mo ta B
Flow Units Cac don vi do trong d6 nhirng nhu cau tai ndt va tée da dong

Headloss Formula

Specific Gravity

Relative Viscosity

Maximum Trials

Accuracy

If Unbalanced

Default pattern

chdy trong cac duwdng ndi duge dign ta. Viae chon cac don vi
bang gallon, ft khdi, hay bd — feet s& mac dinh réng cac don vi
do cho tht cd céc dai lwgng khac theo hé My (US). Viéc chon
lit hay khoi s& trong (g véi hé don vi S1. Can phai than trong
khi thay dbi cac don vi lwu lweng vi nd cb thé dnh huéng dén
tat cd cac di lisu khac duoe cung cap cho project.

Céc cong thire dwoc sl dung dé tinh toan tbn thit ¢t ap nhu
mét ham sé clia van téc dang chay. Cac Iwa chon ¢o thé Ja:

= Hazen - Williams

=  Darcy — Weisbach

= Chezy - Manning
Vi mdi cong thire do dd nham éng mat cach khac nhau, viec
chuyén cac ¢ong thirc c6 thé doi hdi tit ca cac hé sé nham éng
phai duec cap nhat.

Ti & gitra mat @5 chat 16ng dang dwec 13p md hinh va mat da
cla nudre & 4°C (khéng cb don vi),

Ti I& git*a d6 nhot dong hoc cia chat Iéng dang dwoc tap mb
hinh va clia nwde & 20°C (1,0 centistokes hay 0,94 ft¥/ngay,
khéng co don vi}.

S4 1&n thir I6n nhat d& giai hé phuong trinh phi tuyén tinh mo
ta thly lwe clia mang (ot tai mot thot didm. Gia tri dé nghj Ja 40.

Tiéu chudn d& hdi tu dwoc st dung dé bao hiéu mét phép giai
da dugc tim ra cho cac phurong trinh phi tuyén tinh mé 1 thuy
Iire mang gt Vige thir két thiic khi tdng s tat ca nhivng thay
ddi i lugng chia cho tdng sb tat ¢a cac lwu Ivgng duéng ndi
thép hon con sé nay. Gia tri d& nghi la 0,001,

Bién phap phai thuc hign néu i&i gidi thuy lwe khéng tim ra
trong sd Ian thir tb da. Céc luc chon 1a STOP dé& ngung sy md
phong tai diém nay hay CONTINUE dé& s dung 10 lan thir
khac, khéng cé thay doi trang thai dwéng néi nao duoc phép
xay ra, trong nd lyc dat dwoc hdi ty.

Nhin ID cla mét ché dé dung nwoc sé dugce ap dung cho
nhi*ng nhu céu tai cac méi ndi noi khang ¢6 ché d6 dung nudc
duoc dinh rd. Néu khéng cé ché dé nhw vay ton tai thi cac nhu
cau sé khong thay déi tai nhieng dia didm nay




Mét s& phan mém tinh todn thiét k& cdng trinh ¢p thoat nudc va bao vé nguén nudc 7%

Demand Multiplier S0 nhan téng thé duoc ap dung cho tat cac nhu clu dé lam
cho toan bd lwong tigu thy cla hé théng thay dbi 1&n xudng
mot Ieong cé dinh. Vi du 2,0 — gp déi tht ¢a cac nhu cu,
0,5 — bing nira ching, 1 — khéng thay ddi.

Emitter Exponent  Chi 80 mil ctia &p lyc khi tinh todn luu lwong thong gua mét
thiét bi Emitter (Ilvu lgng qua thiét bi nay ty 18 véi ap luc). Gia
tri cho cac vdi phun twdi la 1/2.

Status Report Lwong théng tin trang thai dé bao cdo sau khi mgt sy phan tich
dugc thwe hign. Cac lwa chon (3 :

« NONE {kh&ng ¢6 bao cao trang thai)

¢ YES (bao cao trang thai binh thuong ligt ké tat ca
nhirng thay dai trong trang thai dudng né)

s« FULL {Bac cao day di — bao céo binh thwing
cdng véi sai sd dd hoi ty tir mdi 1An thir phén tich
thuy e dwgic the hién trong mdi khoang thoi
gian). B4o cao trang thai day da chi co ich cho
cac muyc dich g& réi .

2.2.3. Cac thanh phan ¢d ban ciia mang ludi

EPANET lép md hinh mét hé théng phan ph01 nhu 1a mét tdp hop cac
dudmg ndi dwoc ndi v6i cac nit. Cac dudng ndi dai dién cho cac dng,
may bom va van diéu khién. Cac mit dai dlen cho cdc mébi ndi, dai nuoc
va bé chita. Cac dbi tugng nay c6 thé duge néi véi nhau dé tao thanh mot
mang ludi.

a. Cac méi ndi
Cac mdi néi 1a nhimg didm trong mang ludi noi cc dudng ndi ndi lai véi
nhau va noi nude vao hay ra khéi mang ludi (nut).
Cac sb lidu ddu vao cdn ban duge doi hoi cho cac mdi ndi gom:
v Do cao bén trén mdt chudn o d6 (thuong ki myc mrée bidn trung binh);
v" Nhu céu ding nudc;
v Chét lugng nuée ban dau.
Cac két qua déu ra duoe tinh toan cho céc mdi ndi trong moi khodng thoi
gian mé phdng la:
v' Cdt ap thuy luc (ning lugng bén trong trén mét don vi trong
lugng cua chét 16ng);
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Ap lc;

Chit Iugng nudc;

Céc dic diém khac ctia méi nbi:

C6 nhu ciu thay déi theo thai gian;

C6 nhiéu loai nhu cdu khdc nhau 4n dinh cho chung;

Cé céc nhu ciu 4m chi ra rdng nude dang di vio mang luoi;

Chira cdc emitter (hay dAu phun — sprinkler ¢6 téc dd dong chay
ra phy thude vao ép lue).

AN N N NN

b. Bé chwra

Bé chira la nhirng nut dai dién cho nguon nuée v6 han bén ngoai hay mot
be chira nuée. Ching duge s dung dé lap mo phong cho hd, séng, céc
tAng nudc 11;:,dm va cdc mbi quan hé véi nhitng h¢ thonn khac. Céc bé
chita cling c6 thé déng vai tro nhu 1a nhitng diém ngudn chét lrgng nude.

Céc dic diém diu vao diu tin cho bé chira 1a cot 4p thuy lyc cia né
(banb v&i d6 cao mit nude néu bé chira khéng c¢6 ap) va chat lrong nuée
ban diu ciia n6 — cho viée phén tich chit luong nuéc,

Vi bé chira 12 mét diém bién gioi cua mét mang ludi, cdt ap va chit
lwong nude ctia né khéng thé bj anh hwong béi nhifng gi xay ra bén trong
mang ludi. Do d6 né khong cé cac dic diém diu ra tinh toan. Tuy nhién

cdt ap clia nd ¢o thé duge lam cho thay déi theo thoi gian bing cach an
dinh mét ché d6 theo thoi g gian cho no.

c. Bai nwéc
Dai nuoce 1a cac nat véi kha nang luu trir, noi luong nude luu trir ¢ thé
thay ddi theo thei gian trong qua trinh mo phéng.

Céc dic diém dau vao ban dAu cho cac dai mrdce gbm:

-

v Chiéu cao dai nuéc;

Kich thuoc dai nude;

Muc nudce trong dai (mue nude max, min);

Chit lugng nurée ban dau;

Céc két qua dAu ra duoc tinh theo thoi gian gdm;

Cot ap thuy lue;

NRNEENENENEN

Chat Iugng nude.



M&t s3 phan mém tinh todn thiét k& cng trinh cip thodt nudc va bao vé& ngudn nuéc 81

Cac dai nude doi hoi phai van hinh trong pham vi véi muc thi thiéu va t6i
da cia ching. EPANET ngung dong chay ra néu mirc nudc trong dai & gia
tr] min va ngung dong chay vao khi mire nude trong be dat gia tr] max. Cac
dai nuée cling ¢b thé dong vai trd nhur 13 céc diém ngudn chét lugng nude.

d. Doan éng
Poan dng duge ndi dé van chuyén nude tir mdt diém trong mang ludi dén
mét diém khic. EPANET chép nhéan diy du tit ca cac doan bng & tt ca cdc
thor didm. Hudmg luu luong bat dAu tir diém c6 4p cao dén noi c6 4p thap.
Céc sb liéu thuy luc dau vao gdm:

v Nut dau va nat cubi;
Puong kinh éng;
Chiéu dai;
Hé s6 nham;

ANEENEEN

v Tinh trang doan éng (md, déng hay chita van mot chiéu).
Thong s‘("':a trang thai cho phép doan ng c6 thé chira cac van ngit hay van
mot chiéu.

Céc thong sb diu vao v& chit lrong nude bao gdm:
v Hé sb phan tmg khi;
v Ha sb phan lmg thanh.
Céc két qua tinh toan:
v Tée 46 dong chay;
Vén téc;
Tén thét ap luc;
Yéu td ma sat Darcy — Weisbach;
Tdc d6 phan ting trung binh (trén chidu dai dng);
v Chét lugng nude trung binh (trén chiéu dai éng).

SR NIENIEN

Tén thét ap lurc do nude ma sat vdi thanh dng khi chay c6 thé dugce tinh
toan theo mot trong ba cdng thirc sau:

v' Céng thirc Hazen — Williams;

v Cbéng thic Darcy — Weisbach;

v Codng thirc Chezy — Manning,
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Céng thirc Hazen - Williams 14 ¢6ng thire tdn thit ap luc ’[hucmgD duoc
SUr dung cho chét long 13 nude va ban dau chi duge phat trién cho dong
chay rbi (cac chét léng khéc khong ap dung cong thic nay). Cong thirc
Darcy — Weisbach dting nhét v& mit ly thuyét. N6 duoe ap dung cho
tat ca cdc ché d6 dong chay va cho tdt ca cac chét long. Céng thic

Chezy — Manning dugce sir dung phé bién hom cho dong chay trong
kénh hé.

Ca ba cong thirc déu sir dung phuong trinh:
hL = A.4B (2.17)

trong d6: AL — ton thit cot ap {m);
g —tdc do dong chdy (luu lugng/that gian);
A —h¢ sd sirc can;
B —sdmiiluu lugng.

d€ tinh todn ton that cdt 4p gifta nit dau va nit cudi cua ong.

11¢ 56 sirc can va s6 mi luu lugng tuong ung vai cde cong thire duge lidt
ke trong bang 2.1.

Bing 2.1. Cac coug thitc ton thit cpt dp dng cho luu lugng ddy di

Céng thire Hé s sivc can (A) $6 ma lwu lwong (B)
Hazen — Williams 472707852487y 1,852
Darcy — Weisbach 0,0252 & d.q)°L 2
Chezy — Manning 4,66m°d % 2

trong d6:  C — hé sd nham Hazen — Williams;
& —hé s nham Darcy — Weisbach (ft);
[ —yéu td ma sat (phu thude vao ¢ dva q);
# —hé sb &6 nham Manning;
d —dudng kinh dng;
L —Chiéu dai dudng éng (ft);
g —~tbcdd dong chay (cfs).
Hé s6 nham cua éng trong mdi cOng thirc tinh todn 14 khac nhau, do do

cdc hé s6 nay duoc xac dinh theo kinh nghiém. Bang 2.2 liét ké pham vi
chung cho nhimg hé sé nay ng v6i timg loai vat lidu dng,

Véi cong thite Darcy — Weisbach, EPANET sir dung céc phuong phap
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khéc nhau dé tinh toan yéu t6 ma st 710y thude vao ché ¢ dong chay:

v Céng thirc Hagen — Poiseuille duge sir dung cho dong chay ting

(Re < 2000).

v Con s xip xi Swamee va Jain v&i phuong trinh Colebrook — White
duoe sir dung cho dong chay r6i (Re > 4000).

v M@t phép néi suy (interpolation) khéi tir Moody Diagram (biéu dd
duoge st dung cho dong chay chuyén tiép (2000 < Re < 4000).

Bing 2.2. Cdc hé so dp nhdm cho ong méi

Vat liéu

Hazern— Williams

Darcy — Weisbach

n ¢ua Manning

{khong cé dom vi) (ftx 16°) (khéng co don vi)
Gang xam 130 - 140 0.85 0,012 -0.015
Béténg hay bétdng lét 120 - 140 1.0-10 0,012-0017
Thep trang kém 120 .35 0,015 — 0,017
Nhira 130 — 140 0,005 0,011 -0,015
Thép 130 — 140 1.0-18 0.015-0,017
Men sir | 120 1.0-18 00130015

Céc bng c6 thé duoe dinh cho mé hay cho dén& vao nhitng thoi gian hién

tai hay khi nhiing dieu kién cu thé ton tal, ch"mg han nhu khi mire nuée &

dai nude giam xudng hay trén mét *;0 diém 4n dinh, hay khi cdc ap ILTC
nit giam xudng dwdi hay trén mét s6 gia tri.

¢  Tén thit cuc bd

Ton thit cuc bd thudng xay ra tar cac vi tri mdi ndi hay diém uodn, cic
diém ngode, van kho4a. Khi mang tinh todn ¢én d6 chinh xac cao, cén tinh
thém hé so ton that cuc bd cho doan Ong. Ap luc cua dudng Ong lic nay

tinh theo cong thixc:

2

L= kY. .

trong do:

2g

K —hé sd tdn that cuc bo;

v~ toc 4 dong chay;

g — gia te trong trudng.

(2.18)

Hé 56 ton thét cuc bod ciia mdt s6 chi tiét moi ndi nhu trong bang 2.3.
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Bing 2.3, H¢ s6 tén thit cuc by ciia mt s6 chi tiét méi néi

Méi néi Hé sé tén thit cyc bo
Van cau, mé hét co 100
Van goc, mé hét c& 5.0
Van kiém tra, mé hét c& 2.5
Van cdng, m& hét c& 0.2
Cut ban kinh ngén 0.9
Cat ban kinh trung binh 0.8
Cat ban kinh dai 0.6
Ccut 45° 0,4
Poan éng cong 2.2
Té (chu&n) — déng chdy qua éng 0.6
Té (chuén) — déng chay qua nhanh 1.8
Péu vao 0.5
Piura 10
e. May bom

May bom la cac lién két truyen nang fugng cho chat long qua do nang cét
ap thuy luc 1én. Cac thong s6 dau vao chinh cho mét may bom 14 cac nat
dau, nat cudi va dudng ddc tinh cua no (t6 hop cta cft ap va luu luong
ma may bom co thé tao ra). Thay cho mgt duong dic tinh bom, may bom
¢6 thé dwroe coi nhu la mot thiét bi nang luong khéng d6i, mot thiét b
cung cip mét ning luong khéng ddi cho 1t ca cac két hop gilta nidng
lwong va ap luc

Céc thong s& dau ra chinh 1a luu tugng va ¢t 4p tang thém. Luu luong
qua may bom la médt chiéu va EPANET khong cho phép mdt may bom
vén hanh bén ngoai pham vi cta dudng dic tinh clia no.

Cac may bom co téc d6 thay ddi cling ¢6 thé duge xem xét bang, cach
dinh 8 rdng gia trj tée do cva ching thay dbi trong cung loal diéu kién.
Theo dinh nghia, duong dic tich bom ban dau cung ¢ap cho chuong trinh
mot gia tri toe 46 tuong d6i bang 1. Néu tdc d6 may bom gip d6i thi gia
tri trong di s& 1a 2; néu chay vé1 mot nira toc do t6i gia tri tuong déi
bing 0,5... Viéc thay ddi tbe 46 bom s& dich chuyén vi tri v& hinh dang
dudng ddc tinh cua mady bom.

Nhur véi cae dng, may bom c6 thé dugc bat va tat vao nhilng thai gian
dinh truée hay khi mot sé didu kién nhét dinh tén tai trong mang icdi.
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Sy vdn hanh cta mdt may bom cling cd thé duge mo ta bfmg cdch 4n
dinh cho né mét ché do thdi gian véi nhitng gia tri tbc do twong doi.
EPANET ciing cé thé tinh todn sy tiéu thu nang lwong va chi phi may
bom. Mdi may bom cé thé 4n dinh mét dwong dic tinh h¢ s6 va thoi gian
biéu gia nang luong. Néu ching khéng duge cung cip thi mot tip hop
céc lua chon nang lugng s& duge st dung

Luu luong qua bom 1a mét chiéw. Néu cac didu kién hé théng doi hoi nhiéu
cdt dp hon may bom ¢6 thé tao ra, EPANET s& déng may bom lai. Néu
nhidu hon I luong tdi da duge doi hoi, EPANET ngoai suy dudmg dac tinh
may bom véi luu hugng theo yéu ciu, ngay ca khi diéu nay tao ra mot edt ap
Am. Trong ca hai trudng hop mét théng diép cénh bao s& duge duara.

2.2.4. Lép ban d6 mang Iudi dudng 6ng
EPANET st dung nhiéu loai dbi twong khac nhau dé lap md hinh he
théng phén phéi. Nhimg déi tugng nay co thé duge nuy’ ‘Xuat tric ucp
trén ban ) mang luéi hay tir trang Data cua cira sb Browser. Cac dbi
tugng can thé hién trén mang ludi.
¢ Nt

v Méi nbi;

v" Dai nudc;

v Bé chua.

Pudng noi

-*

¥ Pudng bng;
v" Bom Van.

+  Cac nhin bin dd
¢ Cickiéu thoi gian
¢+  Cic duidng cong

e  Kiém soit
v" Don gian;
v" Dua trén quy tic.
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a. Thanh céng cu cac biéu tweng vé mang luéi

Nat Béchia Dai Ducmg Bom  Van Chicha
nude  Ong

b. Lap mé hinh mang Iwéi cip nwéc

¢ Nit va céc dic diém

Cach v& mit: Nhép vao nit .2 trén thanh Toolbar. Tiép tuc kich chudt tréi dé ve,
Muén xo4 ntt, dwa con tro dén nit kich chuét phai va chon Delete hoac

vao hop thoai Browser >> Junctions, chon mit mudn xo4 va bim nut
Delete. Hinh 2.11. thé hién c4ch v& nuit.

" _ :-'J_i
i |
Cittw
Propastues  §

P el
. )
tag
N E v stion o
@ @ 0 o o
Crwmiarn] Pt
[Hiraaind Catagonias 11
E mehow Comft
Irstiof Qlialy:
Source Ousy
Aciizal Dot BH A
Toanl Haad HHA
 Prexiue W
sy LT Y

Hinh 2.11. Nut va cde ddc diém ciia méi nii

ic diém M6 ta

Junction ID Mét nhdn d@c nhét dwge s dung dé& nhan biét méi ndi. No
¢ thé bao gdm mét két hop cla nhidu nhat 1a 15 sé hay ky
tw. N& khéng thé giéng nhw 1D cho bt o ndt nao khac. bay
la mét déc diém bit bude.

X — Coordinate Vi tri theo chiéu ngang cla méi ndi trén ban db, dwoe do
béng cac don vi khodng cach trén ban db. Néu duoc bd
tréng méi néi sé khéng xuét hién trén ban dé.

Y - Coordinate Vi tri thea chiéu ding cta méi ndi trén ban d6, duoc do béng
cac don vi khodng cach trén ban d. Néu dwgc bo tréng méi
ndi s& khong xudt hién trén ban dé.
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Description

Tag

Elevation

Base Demand

Pemand Pattern

Demand Categories

Emitter Coefficient

Initial Quality

Source Quality

Mat chudi ky tw chon md ta cac théng tin ¢6 § nghia khac vé
mdi néi.

Mat chudi ky tu tw chon (khdng cd déu cach) dwoc sir dung
38 phan bd mbi ndi vao mét loai, chdng han nhw mét khu
virc ap iy

D6 cao tinh bing ft (mét) bén trén mot diém tham khdo
chung nao d6 ctia mdi ndi. Bay la mat dac diém bat bude. B
cao chi duoc s& dung dé tinh toan ap lwc tai mbi ndi. No
khang anh hwéng dén bat cir lwong tinh toan nao khac.

Nhu cdu trung binh hay danh nghia vé nuoc bdi loai khach
hang ¢hinh tai méi ndi, nhe duge do bang cac don vi luu
lwong hién tai. Mot gia tri am dwec st dung d& chi ngudn by
lreng bén ngoai di vao méi ndi. Néu duoc bé trdng nhu ciu
sé dwoc gia dinh 14 bang zero.

Nhan D ctia ché dd thoi gian dwee sk dung dé biéu thj dac
diém clia sy thay ddi theo thdi gian cla nhu ciu cla loai
khach hang chinh tai mdi ndi. Ché d6 sé& cung cép cac hé sb
nhan dwgc ap dung cho Base Demand dé& xac dinh nhu cau
thiee té trong mét khoang thei gian cho trudre. Néu dugce b
tréng Default Time Pattern duoc phan bd trong Hydraulic
Options s& duwgc sir dung.

Sé loai @éi tuwgng sir dung nudc khac nhau da duoc xac
dinh cho méi ndi. Nhap nit ddu ngoac cung (hodc g phim
Enter} dé dwa ra mét Demands Editor ddc biét - cho phép
ban phan bd cac nhu c¢iu co s& va ché dé théi gian cho
nhidu loai déi twong str dung nwéc tai méi ndi. Hay bd qua
néu chi mdt loai nhu clu 1a dd.

Hé sb xa cho emitter {GAu phun hay voi) dugc dat tai mdi ni.
Hé sé dai dién cho lwu iwgng (tinh bang don vi lwu leeng
hién tai) xay ra khi c6 mdt lwong syt gidm ap lec bang 1 psi
(hay mét). B3 tréng néu khdng cd mét emitter nao.

Mirc chat hegng nuac tai mdi néi khi bat dau thoi gian mé
phong. Co6 thd bd tréng néu khang co sw phan tich chat
Iveng nwde nao dang thwe hién néu mirc 3o bang 0.

Chét iwgng clia bat ct lwgng nudc ndo di vao mang lrdi tal
vi tri nay. Nhéap nut ngodc cung (hay gd phim Enter) d& hién
ra Source Quality Editor.
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¢+  Bé chira va cic diic diém

Céch vé nat: Nhip vao nut = trén thanh Toolbar. Tiép tuc kich chudt
P p

trai dé vé bé chira.

Mubn xo04 bé chira, dua con tro6 dén nut kich chudt phai va chon Delete
hod@c vao hop thoai Browser >> Reservoir chon nit mudn xo4 va bam
nut Delete. Hinh 2.12 thé hién cach v& bé chira.

T

Fr

“Reservon ID
iXCoc‘rha!e

. V-Coordinate
Descriplion
Tag

*Total Head
Head Patten

| Indtial Quality
}Souce Quality

®-

~

Hinh 2.12. Bé chira va cdc ddc diém ciia bé chira

Dic diém

Mé ta

Reservoir ID

X — Coordinate

Y — Coordinate

Description

Tag

Mbt nhan déc nhét dwoc sir dung dé nhan biét bé chira. N6 c6 .
thé bao gébm mot két hop cia nhidu nhét 15 sé hay ky tw. N6
khong thé gibng nhu ID cho bét civ nit nao khac. Day 1a mét
dac diém bt bugc.

Vi ri theo chiéu ngang clia bé chira trén ban d8, duoc do
bang cac don vi khodng céch trén ban dé. Néu dwoc bé tréng
bé chira s& khéng xuét hién trén ban dé.

Vi tri theo chiéu dirng clia bé chwra trén ban dd, dwoc do béng
cac don vi khodng cach trén ban dé. Néu dwoc bo tréng bé
chtra sé khéng xuat hién trén ban dd.

Mot chudi ky tu tu chon mb t cac thong tin o6 y nghira khéc vé méi ndi.

M&t chudi ky tw tw chon (khdng co déu cach) duoc st dung dé
phan bb méi ndi véo mét loai, chdng han nhw mét khu vuc ap e,
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Total Head C6t ap thuy lwc (46 cao + cdt ap) clia nwéc trong bé chira tinh
bing ft (mét). Day la mét dic diém bét bude.

Head Pattern Nhan ID cta ché db thoi gian dugc str dung dé l1ap mé hinh
su thay @i theo thoi gian trong cot 4p bé chira. Bo tréng néu
khéng co gi dwoc ap dung. Dac diém nay c6 ich néu bé chira
mé ta mét lien két véi mot hé théng khac co ap lyc thay ddi
theo thoi gian.

Initial Quality Mirc chét lwgng nwdc tai bé chiva khi bat dau thoi gian mo
phdng. C6 thé bd tréng néu khéng co sy phan tich chat lvgng
nwée nao dang thyc hién néu mirc dd béng 0.

Source Quality Chét lvgng cla bat c lwgng nuéc nao di vao mang lwdi tai vi
tri nay. Nh&p nut ngodc cung (hay go phim Enter) dé hién ra
Source Quality Editor.

+  Dainwde va dic diem

Céch v& nut: Nhap vao nut E trén thanh Toolbar. Tiép tuc kich chudt
trai dé vé bé chira

Mubdn xo0éd dai nudce, dua con tro dén nut kich chudt phai va chon Delete
hodc vao hop thoai Browser >> Tanks chon nit mudn xo4 va bam nut
Delete. Hinh 2.13 thé hién cach v& dai nude.

%&_ —— . - '
Pi\cpeny : Value '

e [onorje . .
-Coordinate ks T * ®
¥ -Coodinate 803691

Desciption

Tag

“Elevation ]

AAruhial Level 10

uw Level 0 * ®
M i Level .1}

“Drarmeter 50

Mirsmum Vohume

Vokime Curve

Mising Model Mised

Moang Fraction

Reacton Cosif.

Initial Quaskty

Source Quaty v

Hinh 2.13. Pai nuede va cdc ddc diém cua dai nudc



50 PHAN MEM ENPANET
Péc diém M6 ta
Tank ID M@t nhan déc nhat dwoc st dung d& nhan bidt bd chira, No

X — Coardinata

Y — Coordinate

Description

Tag

Elevation

Initial Level

Minimum Level

Maximum Level

Diameter

co thé bac gdm mét két hop cia nhigu nhat 15 sé hay ky tuw.
N6 khang thé giéng nhu (D cho bat cir nit nao khac. Pay la
mdt dac diém bat budc.

Vi tri theo chiéu ngang clia bé chira trén ban dd, dugc do
béng cac don vi khodng cach trén ban dé. Néu dwoe bd trdng
bé chiva sé khéng xuat hién trén ban dé.

Vi tri theo chiéu ding clia bé chiva trén ban dé, dwoc do béng
cac don vi khoang cach trén ban dd. Néu dwoc bd tréng bé
chira s& khéng xuat hién trén ban dé.

M@t chudi ky tw tw chon mé ta cac thdng tin ¢d y nghia khac
vé mbi nédi.

Mot chudi ky tur ti chon (khong 6 déu cach) duoc stk dung d&
phan bd méi néi vao mét ioai, chdng han nhw mét khu VUG &p luc,

B0 cao bén trén mét mée do lweng chung tinh bing feet (mét)
cha vé day cla dai nwde. Day la mot dac didm bat budc.

D9 cao tinh bang feet (mét) clia mat nwde bén trén d6 cao day cla
dai nurge khi bat dau mé phéng. Day 1a mot d5c didm bt bude.

Muc nwéc thap nhat trong dai nuac feet (mét).
Muc nrée cao nhat trong dai nude feet (mét),

Dwing kinh clia dai nwdc ft (mét). Bdi voi hinh tru day la
dudng kinh thyc t&. B6i véi cac dai nudc hinh vudng hay chir
nhat co thé la mét duéng kinh twong dwong bang 1,128 nhan
v&i 86 ¢an binh phuong cia dién tich mat cit. D6i véi cac dai
nwdc ma dac diém hinh hoc & dwoc mo ta boi mét dwing
cong, né ¢6 thé dwoc 4n dinh bét civ gia tri nao. Day la mat
dac didm bét bude.
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Minimum Volume

Mixing Model

Mixing Fraction

Reaction Coefficient

Initial Quality

Source Quality

Lwong nwéc trong dai khi nd & mie t6i thidu tinh bing mét
khdi. By 1a mét dac didm tw chon, chil yéu co6 ich trong viéc
mé ta dac diém hinh hoc day cla cac dai nwae khong phdi
hinh try ma & d6 c6 mdt duwdng cong dung lwong day di so
v&i d6 sau sé khéng duoc cung cép

Loai pha trén chat lvong nwéc xay ra trong dai nude. Cac lpa
chen bao gdm :

»  MIXED {pha trén hoan toan)

=  2COMP (pha trén hai ngén)

» FIFO (lwu lwong plug vao trrée — ra treée)

e LIFO (lwu iveng plug vao cudi — ra dau)

Mot phdn cla téng dung tich clia dai nwéc bac gdm cac ngan
dAu vao - ddu ra ca md hinh pha trdn hai ngan (2COMP). Co
thé néu khéng cé loai mé hinh pha trdn nao khac dwoc ap dung.

Hé s& phan ng khdi cho cac phan ng hoa hoc trong dai
nwace. Cac don vi thei gian 18 Iingay. S dyng mét gia tri
duong cho cac phan ng phat trién va mét gia tri &m cho suy
gidm, B tréng néu hé sb phan (mg Global Bulk dugc dinh rd
trong Reactions Option cla Project sé& dwgc ap dung.

Murc chat lwong nwéc tai mbi ndi khi bat dau thei gian mo
phong. Cé thé ba tréng néu khéng co sy phan tich chat lvgng
nuwéc nao dang thure hién ndu mic d6 bang Zero.

Chét lwgng cla bat ci lweng nwéc nao di vao mang iwéi tai
vi tri nay. Nhap nit ngodc cung (hay g& phim Enter) @& hign
ra Source Quality Editor.

¢ Duing ong va

dic diém

Céch v& nit: Nhip vao nit ™ trén thanh Toolbar, Tiép tuc kich chudt

trai dé v& dudng ong

Mudn xod dudmg éng, dwa con tré dén nat kich chudt phal va cheon
Delete hodc vao hop thoai Browser >> Pipes chon nit muon xoa va
bam nit Delete. Hinh 2.14 thé hién cich vé dudng ong.
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“Stait Node ! [ Copy
*End Node 8
Delate
Descipion Reverse
:Ta-; L Vertices i
“Length 1000 ’ 3 Properties i
 Dianee ' 9 e
“Roughness 100
Loz Coeff. 0
Iritial Statuss Open
Bulk Coefl. '
o/ all Coelf. Wi
Hinh 2.14. Duong éng va cdc déic diém cia dwong dng 2

Dic diém M6 ta

Tank ID MGt nhan doc nhét dwoc st dung dé nhan biét dwong éng. N6 co
thé bao gom mét két hop clia nhidu nhat 15 sé hay ky tw. No
khong thé giéng nhw ID cho bét cir nit nao khac. Day 1a mot dic
diém bat budc.

Start Node ID clia nut noi éng bat dau. Day 1a mdt déc diém bét budc.

End Node ID cia nut noi éng két thuc. Day la mot dac diém bét budc.

Description M6t chudi ky tw tw chon mé ta cac théng tin co y nghia khac vé ‘
mai néi.

Tag Mot chubi ky ty t chon (khéng cé dau cach) duoc st dung dé
phan b méi ndi vao mét loai, ching han nhw dya trén tudi hay
vat liéu.

Length Chiéu dai thyc té cia éng tinh bang feet (mét). Day la mot dic
diém bat budc.

Diameter Buong kinh clia éng tinh béng inch (mm). Pay 1a mét déc diém
bét budc.

Roughness Hé sb dd nham cla 6ng. Khong cé don vi déi véi dd nham

Hazen — Williams hay Chezy — Manning va c¢é don v tinh bing
mm déi v6i dd nham Darcy — Wesbach. Day la mét dac diém
bét budc.
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Loss Coefficient  Hé s tdn that cuc bd. Bugc gia dinh bing khéng néu bé trong.

Initial Status Xac dinh 1a 6ng ban dau dwoc md, déng hay chira mét van mét
chiéu. Néu mot van mét chidu dugc dinh rd thi hwéng dong chay
ludn la tr Start Node t¢i End Node.

Bulk Coefficient  Hé sb phan trng khéi cho éng. Cac don vj thoi gian 1 I/ngay. Hay
str dung mét gia tri dwong cho cac phan (rng phat trién va mét
gia tri am cho phan ra. Bo tréng néu hé sé phan ng khéi ti
Reaction Option cta project dwgc ap dung.

Wall Coefficient ~ Hé sé phan (ng thanh éng. Cac don vj thoi gian la lingay. Hay
str dung mét gia tri dwong cho cac phén (rng phat trién va mot
gia tri am phan ra. B3 tréng néu hé s6 phan (ng thanh tw
Reactions Option clia project sé dwoc ap dung.

A Sl e
¢+ Bom va cic dic diém

Céach v& nut: Nhip vao nit (7:' trén thanh Toolbar. Tiép tuc kich chudt
trai dé vé bom
Muén x04 bom, dua con tré dén nut kich chudt phai va chon Delete hodc

vao hop thoai Browser >> Pumps chon nut mudn xo04 va bim nut
Delete. Hinh 2.15 thé hién cach vé bom.

Speed
Pattem
Initial Status : Open

Effic. Curve
Enetgy Price
Price Pattem o

Hinh 2.15. Bom va cdc ddc diém cia bom
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Dac diém Mo ta

Tank ID M6t nhdn ddc nhat duoc si dung dé nhan biét may bom. Né
c6 thé bao gém mdt két hop cdia nhidu nhat 15 sé hay ky ty.
N6 khang thé gidng nhur ID cho bat ciz nit nao khac, Day la
mét dac didm bét budce.

Start Node 1D cha nut phia hut cla may bom. Bay la mét dac diém bat bude.

End Node I ciia nit & phia xa may bom. Day 1a mét déc diém bt bude.

Description Mt chudi ky ty twr chon md ta cac thdng tin cé y nghia khac
vé méi néi.

Tag Mat chudi ky tw tw chon (khdng ¢6 dau cach) dugc sir dung
dé phan b mbi ndi vac mét loai, chéng han nhwr dira trén tudi
hay vt liéu.

Pums Curve Nhan iD cua duéng dic tinh may bom duge siv dung dé mo

ta mbi quan hé gilva cot ap dwoc tao ra bdi may bom va luu
lyng gqua méy bom. Bo trdéng néu may bom sé 1a mét may
bom c6 nang lwong khang déi.

Power Nang luong duge cung cip bdi may bom tinh bing ma lyc
(kW). Gid slb may bom cung cép clng mt ndng luong bat ké
lru lwong bang bao nhigu. Bd tréng néu thay vao 86 mét
dwong cong may bom sé& dwoc sir dung. Hay sir dung khi cac
thong tin dudng cong may bom khéng sin co.

Speed Gia tri toc b twong dbi clla may bom (khéng cé don vi). Vi
dy, mot gia tri 1,2 ngu y réng toc dd quay cla may bom cao
hon gia tri binh thwdng 20%.

Pattern Nhén ID cia kiéu théi gian dwec str dung dé kiém soat sy vén
hanh cGa may bom. Cac sb nhan cha kiéu twong dwong véi
c&c gid tri tée db. Mot s6 nhan bing 0 ngy y rdng may bom sé
dorc tat trong khoang théi gian trong tng. B tréng néu khong
ap dung.

Inital Status Tinh trang may bom (mé& hay déng) khi bat dau khoang théi
gian md phdng.
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Enfficiency Curve Nhan ID cta dwéng cong chi hiéu qua clia may bom nhw mét
ham cla tbc d6 chay. Cac théng tin chi dwoc s dung dé tinh
toan viéc str dung nang lveng. Bo trong ndu khong ap dung
dwoc hay hiéu qua clia may bom téng thé dwoc cung cap voi
Energy Options cla project sé dwoc st dung.

Energy Price Gia trung binh hay danh nghia clia nang luvgng tinh bang don
vi tién té trén kw — hr. Chi dwoc st dung dé tinh toan chi phi
clia viéc sl dung nang lwgng. Bo trong néu khéng ap dung
dwoc hay gia tri téng thé dwoc cung cap véi Energy Option clia
project sé dugc str dung.

Nhan ID cua kiéu thi gian dwoc st dung dé mé ta sy thay déi

Price Pattern nang lwgng trong ca ngay. M&i s6 nhan trong kiéu dwoc ap
dung cho Energy Price dé& xac dinh gia clia cac thoi diém trong
ngay trong khoang thoi gian twong (rng. Bd tréng néu khéng
ap dung dwoc hay néu kiéu tinh gia téng thé dwoc dinh r6
trong Energy Options clia project sé dwoc ap dung

¢ Van va cac dic diém
Céch v& niit: Nhip vao nit ™ trén thanh Toolbar. Tiép tuc kich chudt trai dé vé.

Mubn xo4 van, dua con tré dén nut kich chudt phai va chon Delete hodc
vao hop thoai Browser >> Valves chon niit muén xoa va bam nut Delete.
Hinh 2.16 thé hién cach v& van.

m,__z
-;f
alve 8 4
Property Value /
“Valve ID 5 o] ¢
“Start Node 1 \
"End Hode 2
Desciription
Tag
“Diameter 12
“Type PRY
“Setting 0
Loss Coeff. 0
Fixed Status None o

Hinh 2.16. Van va cdc ddc diém cua van
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Pac diém Mb ta
Tank ID Mét nhan ddc nhit dwec st dung d& nhan biét van. N6 ¢6 thé bao
gdm mdt két hop nhidu nhét 15 s hay ky tw. N6 khéng thé gidng
nhu 1D cho bét ctr nut ndo khac. Day 1a mot dac didm bét bude.
Start Node ID ctta nit trén phia thugng ngudn danh nghia hay phia dong chay
vao cla van{Cac PRV va PSV chi duy tri heu lwgng theo mot
hwéng). Day ta mot dic diém bit bude.
End Node ID cta nut & phia ha iwu danh nghta hay phia x4 clia van. Bay Ia
mét dac diém bat bude.
Description Mét chudt ky tw tr chen md ta cac thong tin c6 v nghia khac vé méi ndi.
Tag MGt chudi ky tw tw chon (khdng ¢b déu cach) dugc si dung d& phan
b mbi ndi vao mét loai, ching han nhw dya trén tudi hay vat ligu.
Diameter Buéng kinh cia van tinh bing mm. Day 1a mét dac didm bét budc.
Type Loai van, PRV, PSSV, PBV, FCV, TCV, GPV.
Setting M6t 56 thong sb bat bugec md ta gia tri van hanh ca van:
Loai van Thong sé gia tri
PRV Ap Iy (psi hay m)
PSv Ap luc (psi hay m)
PBV Ap lyc {psi hay m)
FCV Luu lwgng (don vi lvu lvgng)
TCV Hé sé tdn that (khéng co don vi)
GPV ID clia dudng cong tdn that cot ap
Loss Coefficient  Tén thét ap lyc cyc bo qua van

Fixed Status

Tinh trang cla van khi bat ddu mo phéng. Néu dwoe an dinh
OPEN hay CLOSE thi gia tri kiém soat clia van dwgc bd qua va
van ¢ hanh vi nhw mét duéng ndi mé hay dong theo the ty do.
Néu dwoc &n dinh NONE, van sé c hanh vi nhu dy dinh. Tinh
trang €6 dinh ca mdt van va gia tri clia n6 ¢b thé dwoc thay ddi
trén foan b mdt mé phong bang cach sl dung cac dong kiém
soat, Néu tinh trang cta van dwoc 4n dinh OPEN/ CLOSE thi no
¢ thé dugc lam cho hoat ddng tré lai biing cach sir dung mét
kiém soat ma phan bd béing mét gia tri biing sé moi cho no.
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2.2.5. Phan tich mang luéi va két qua chay thuy lwc

a. Phan tich mang lwéi
Sau khi mét mang ludi duge md t& mot cach phu hop, ché d6 thuy lie va
chat lugng nuée ciia né, ching ta ¢6 thé tién hanh phén tich mang ludi.

C6 nim loai chon kiém soat EPANET phan tich mdt mang lugi: Thuy lyc
(Hydrautic), chat luong (Quality), phan tmg (Reactions), thdi gian
(Times) va nang luong (Energy). Céch lura chon céc thanh phan phén tich
mang ludi:

1. Chon loai Options tir Data Browser hay chon Project >> Analysis
Options tir thanh trinh don;

2. Chon Hydraulic, Quality, Reactions, Times hay Energy 1l
thanh Browser;
z . - . 4 x .
3. Ncu Property Editor khong nhin thiy dugce, nhap nut £
cua Browser.
Sau khi dua ra cac kiém soat lua chon, tién hanh phén tich:
1. Chon Project>> Run Analysis hoic nhap nut % trén thanh
biéu tuong; "
2. Tién trinh cla su phan tich s& duge hién thi trong mét ctta s6
Run Status;
3. Nhép nat OK khi sw phan tich chim durt.
+ M@t s6 15i thwomg gap khi phan tich mang lwoi

v Bom khéng thé cung cép hru lwong hay cdt 4ap

EPANET s€& dua ra mgt thong bdo canh bao khi mét may bom duge yéu
cau van hanh bén ngodi pham vi dudng cong cla may bom cia nd. Néu
may bom dwoc yéu ciu cung cap nhidu cot ap hom so voi cot ap dong cla
nd, EPANET s& déng may bom. Diéu nay c6 thé din dén cac phin cua

mang tr& nén bi ngung noi ket véi bat el ngudn nude nao.
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v" Mang bi ngung két nbi

EPANET phén Joai mdt mang thanh dang bi ngung ndi két néu khéng cé
cach dé cung cip ti tat ca cac nat ¢6 nhu cdu. Didu ndy c6 thé xay ra néu
khong ¢6 dudng dan ctia cac duong ndi mo gitta mot méi ndi ¢6 nhu ciu
va mdt dai nude hay mot mdi ndi véi mdt nhu ciu am. Néu vin dé gay ra
boi mot dudng ndi déng thi EPANET s& vin tinh mt phép giai thuy luc
va ¢b ging x4c dinh duong ndi do c6 vén dé trong Status Report. Néu
khong c¢é dudmg ndi nao tdn tai EPANET s& khéng thé giai nhimg
phuong trinh thuy lwe luu luong va ap luc va s& ra théng bao 161 (Error
110) khi m6t phén tich duge thue hién. Trong mdt su mé phong thoi gian
kéo dai cic nut ¢6 thé trd nén bi ngung ndi két khi cac duong ndi thay
doi trang théi theo thoi gian.

v Ap luc 4m tdn tai

EPANET s¢ dwa ra mét canh bdo khi né gip ap luc am tai cac mdi ndi co
nhu cdu duong. Diéu nay thudng chi ra ring co van dé nao do xay ra voi
cach thiét ké hay van hanh mang. Nhiing ap hrc &m ¢6 thé xut hién khi
cdc phan ciia mang chi ¢6 thé nhan nude qua cdc dudng ndi da bi dong.
Trong nhiing truong hop nhu viy mdt thdng bio bé sung vé viée mang
dang bi ngung ciling dugce dua ra.

v’ Hé théng khdng cin bang

Mot tinh trang System Unbalanced (hé théng khong can bing) c¢o thé
xudt hién khi EPANET khéng hé hoi tu mét phép giai thuy lue trong mot
khodng théi gian ndo d6 trong pham vi nhing 1an thi tdi da cta no. Tinh
hudng nay c6 thé xdy ra khi cdc van, bom hay 6ng dan vin duy tri viéc
chuyén trang thai cla ching tranh tir cudce thir nay sang cude thi tiép khi
su tim kiém mot phép giai thuy luc dién ra.

Muén loai bé trinh trang mét can bang ta c¢6 thé cb géng tang sb cude thir
toi da hay néi 16ng yéu ciu vé d chinh x4c héi tu. Ca hai thong sb nay
déu duge dinh ra v6i ché dd thuy lyc cta project. Néu tinh trang mat can
bang van con, thi mét lpa chon thuy hre khéc, ¢6 nhiin 13 “IF Unbalanced™
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dua ra hai cach kiém sodt né. Céch thir nhat [a két thie toan bd sy phan tich
khi tinh trang d6. Céch thir hai 1a tiép tuc tim kiém mot phép giai thuy
luc cho 10 cudc thir thach véi trang thai cua tét ca cac dudng ndi déng
bing v&i gia tri hién tai cta ching. Néu sur hoi tu khéng dat dwoc, mét
théng bdo “System Unbalanced” duge dura ra. Trong bét cit truémg hop
nao. su phén tich cling s& tiép tuc t&i khoang thoi gian 1iép theo.

Néu mot sy phén tich trong khoang thoi gian dd cho chdm dut véi hé
thdng mat cin déi thi ngudi sit dung phai nhan biét ring cdc két qua thuy
luc dugce tao ra cho khoang thoi gian nay 1a khong chinh xac. Tuy vao
timg hoan canh, ching han nhu nhimg 181 v& hu lugng vao hay ra khoi
cac dai nudc, diéu nay cling ¢é thé anh huong dén d6 chinh xdc cta cac
két qua trong tit ca cde khodng thoi gian tirong lai.

v Khong giai duge phuong trinh thuy lue

L1 Error 110 duge dua ra néu tai mot diém nao dé trong mot sy phén
tich tdp hop chuong trinh ma lap md hinh su ¢én b§n5 tuu lugng va nang
luong trong mang khdng thé giai dwoc. Diéu nay ¢6 thé xay ra khi mdt
phan ndo do cua mot he thong doi hoi nuée nhung khong ¢6 dutmg ndi
nao ndi né vé mat vit 1y vai bt ky ngudn nude nao. Trong trudng hop
nhu viy EPANET cling s¢ dua ra nhimg théng bdo canh bdo vé cdc nit
dang khong dugc két néi. Cac phuong trinh c6 thé cling khong giai duge
néu cac sb khéng thue hién duge sir dung cho nhiing thudc tinh nhét dinh
cua mang.

b. Két qua chay thuy lwc

Sau khi chwong trinh chay d3 hoan tit, tién hanh xem két qua tinh todn
thuy luc cho mang ludt véi cac thong so dp luc, ¢bt ap, van tde. Néu cdc
thong so trén chua ddm bdo c¢an 1ién hanh diéu chinh dudng kinh éng.

¢+  Xem gia tri cac théng sb tinh toan trén bin dé

Xem gi4 tri luu lugng trong dudng dng

Vio Browser >> Map chon No view trong muc Nodes va Flow trong
muc Links.

Tuwong tr mudn xem cac gia tri coa dp luc. van ¢, ton that ap luc, cot
ap,... ta cling vao thanh va lya chon gia trl can xem.
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Flow

2500
S0.00
75.00
100.00
LPS
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Hinh 2.19. Xem gia tri dp luc
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Velocity

Unit Headloss

Hinh 2.21. Xem gid tri t6n that ap lec

+  Xem gid tri cic thong sb tinh todn bing bang biéu

ENPANET cho phép ngudi ding d& dang xem cac thong sb tinh toan
bing bang biéu.
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v Céc thong sb trong muc Links ctia thanh trinh don Browser

- R -] kL n 7 ') 5
5 > 4 >
e
E]
4 M
Fi
Length Dismeter | Roughnes: " Flow Velocty | Unit Headioss | Friction Factor
Lirk ID m mm LFS mfs mkm
(Poe 1 T 600 10 0328 072 1 [T
| Ppe 2 1000 500 10 1300 086 118 o
Fped 1000 350 10 8530 0% 315 o6
(Poed 1w 200 110 1895 080 290 0o
Fpes a0 100 10 12 (3] 053 6.04
Freb 500 250 100 20 045 154 (i1
Pipe 7 500 k) 100 28 085 208 0.03
Fipe 300 400 10 4306 07 174 002
Fped 550 i Rl 10585 084 240 oo
Fipe 10 00 450 10 43494 088 212 (ilin
Fipa 11 550 450 10 RITY| 051 24 o
Fipe 12 800 500 18 8217 083 178 (il
Fpe13 580 700 110 376,08 0% 164 002
¢ o5

Hinh 2.22. Két qua xem trén bang biéu

v Céc thong sb trong muc Nodes cua hdp thoai Browser

% B 4 n 2 % n
5 % > P
il
]
M E ]
n
n
1 7 0 A ot

e, Bevoicn TEcseDonat | D rm—" T T p— "
i Node D m LFS LPS i m

unc 2 207 008 2410 2350
fdunc 3 53 A 4477 287 2257
Junc 4 50 2445 ke | 269 2168
Junc § 49 39% 7% 23154 1864
Junc & i8 1387 1664 2036 1656
Junc 7 5 1937 2324 19,88 1488
Junc B 44 e 113 2068 1625
Junc 9 43 MHmE an 2189 7.3
Junc 10 46 2314 HuR 22 1761

~

< »

Hinh 2.23. Cdc théng sé trong bang biéu
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2.3. VI DU TINH TOAN

Thiét 1ap tinh toan thuy luc cho mang Iudi thanh phé E. Luu ludng trong
gi& diing nudc 16n nhat cua thanh phd 620,31 I/s. Ap luc tai diém bat loi

nhat 10 m.
¢ Budc 1. Mic dinh cho Project
v" Mic dinh cho ban d6

st i 5.

~ Pon vi tinh trong

ban dé (m)

Map Dimensions

v" Mic dinh dic diém mang
e Z

DEES XA § NEmME *

S —

ID Labels  Propetties | Hydics |

{Property Distauit Vahue !
Hode Elevaton ] '
Tank Diameter 50 |
Tank Heght b |
‘Pipe Lengih 1000 I
Auta Length On i

_ Pipa Dismeter 800 |
A ; e i

i

- Gid tr 49 pham 110 |

or | Corcel | Help




104 PHAN MEM ENPANET
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v" Mic dinh kiéu nut hién thi
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¢  Buéc 2. Import ban db tir Autocad

v" Chuyén d6i mau nén cua Project

I DSE® XK g lE@EE Y X+ HOHG-CKNT
HS BXn 4 X BET :

|

|

Zoom In

Full Extert

900 8907
P86 Likeh o




108 PHAN MEM ENPANET

+  Buéec 3. Tién hanh vé mang lwéi dwong 6ng
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v" Duong kinh éng, chidu dai éng;
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[Junction 15]

v Luu lugng may bom, dac tinh bom;
v Cao trinh dai, muc nudce trong dai, duong kinh dai;
v" Muc nudc trong bé chira.
v Nhép thong s6 mdi ndi.
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¢  Budéc 5. Phan tich va xem két qua
v" Phén tich chuong trinh
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3.1. TONG QUAN VE PHAN MEM QUALZ2E

3.1.1. Gidi thiéu chung

Qual2E 14 phin mém tinh todn chét lugng dong chay mat, cha yéu dp
dung cho song ngodi. Chuong trinh ¢é kha nang tinh toan mé phong
téi 15 chi tiéu chét lugng nude véi moi két cdu dinh nghia mé hinh
tinh toén do ngudi dung dé ra. Céc chi tiéu d6 bao gdm:

1. Oxy hoa tan— DO;

Nhu cdu Oxy hoa sinh hoa — BOD;
Nhiét do;

Téo tinh theo Chlorophyll-A;

Nito hitu co tinh theo Nito (N);
Ammonia tinh theo Nito (N);
Nitrit tinh theo Nito (N);

Nitrat tinh theo Nito (N);

I T

Phospho hiru co tinh theo Phospho (P);

==
<

Phospho hoa tan tinh theo Phospho (P);,

[
==

. Coliform;

[y
bJ

. Mot thdng sb dic trung chit bén vimg,
13. Ba(3) thong sb céc chét khdng bén vimg.

Qual2E dugce ap dung tinh toan cho dong chay x40 tron hoa tan, tinh todn
qua trinh truyén tai tai luong cla cdc chi tidu trén theo huéng dong chay
tir thugng liru dén ha Iuu va sir lan 104 cua ching. Qual2E ciing tinh dén
qua trinh van chuyén thay dbi cac chi tiéu khi c6 yéu td cac dong chay
trén song hodc kénh hop luu va trén huu vie cla dong chiy ¢6 nhiéu
didm xa. Ngoai ra Qual2E ciing con tinh dén qué trinh pha lofdng cla céc
dong chay khi hgp luu ¢é chi tiéu DO khéc nhau.

Vé mat thuy lwe, Qual2E tinh toén dugc dong chay cia séng va dong
nudce thai do vao trong thoi di€ém 6n dinh. Qual2E c6 kha ning thyc hién
cd hai trang thai 1a mo hinh tinh va mé hinh ddng d6i véi cac chi tiéu tinh
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toan. Thuong Qual2E duge tinh todn theo md hinh tinh khi nghién ctru sy
anh huong clia cic tai luong (mtc dd 16n, chat lugng va vi tri) ctia chét
hrong dong chay va cling duge st dung xéc dinh diém liy mau dé nhan
xac dinh mirc d va ddc tinh ctia nguon thai khi khéng c6 kha nang téi
cac vi tri xa ctia ngudn thai. Ngum sir dung, 6 thé s dung dé nghién ciru
s anh hudng cua qua trinh bién ddi vé khi hdu dén chit lugng nudc va
cling nghién ctru bién dbdi cua 6xy hoa tan trong nudGce trong qud trinh sinh
truorng va ho hép ca téo qua md hinh dong. Tuy nhién, md hinh dong, co
cac yéu tb thay dbi nhu luu lugng thuong luwu, tai lugng cia diém xa
khéng dugc dé cap dén trong mé hinh Qual2E. Ma hinh Qual2E da duoc
phét trién kha nhiéu theo thdi ¢ g:lan hién nay phin mém nay c¢6 kha nang
tmh toan, phan tich bai todn vé chat lwong dong chay trong truomg hop
dn dinh theo phwong phap phén tich thir nguyén.

C6 3 phuwrong phap: phan tich d¢ nhay cam, phén tich sai s§ bjc mot va

phuong phap Monte-Carlo. Vi nhitng kha ning nay, ngudn dung cé kha
ning quyét dinh dén dd nhay cua md hmh dua ra va cta s liéu gia thiét
trong md hinh du bdo. Su xdc dinh s6 lugng cac gia thiét trong mé hinh
dur bao cho phép quyét dinh gi4 tri ti han ciia sir bién ddi chat lugng
dong chay va qua d6 xac dinh mirc d kha néng c6 thé chip nhén duoc.

Ngoai ra, su xac dinh cac hé sb trong qua trinh tinh todn lién quan dén
cac chi ti€u trén s& thu duge céc s6 lidu phi hop hon voi cac didu kién
cua cac luu vuc khac nhau.

3.1.2. Sy phat trién cua phin mém QUAL2E

a. Phién ban hién hanh

Phién ban hién hanh Qual2E duoc phat trién dudi su hop tac gitra trudng
Dai hoc Tufis, Ban ky thuat xay dung, Cuc Bao vé méi truong M§ (EPA)
va phong thi nghiém nghién ctu Mai truémg Athens. Phién ban nay da

duoc sta ddi mo rong kha nang tinh toan theo phén tich khong thir
nguyén (UNCAS) ctia médun tinh todn 6n dinh.

b. Lich str hinh thanh

Mé hinh géc Qual2E la phan bd trg mo hinh chét lugng dong chay Qual-I
dugc phét trién bai F.D. Masch véi cac cOng tac clia Ban phat trién nude
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Texas (1971). Nam 1972, Lién hop k§ thuat nguf’m nudc (WRE) hop tac
vgi Cuc Bao vé méi truong M§ (EPA) d4d phat trién Qual-1 thanh san
phiam 1a Qual-II. Trong hon ba nim sau d6, mét vai phién ban da duogc
bién déi va phat trién 1én dé phit hop véi nguoi sit dung. Vao thang 3 nam
1976, Ho6i ddng phia Nam Michigan thude Chinh phit My (SEMCOG) da
ky hop ddng véi WRE dé sira d6i cdc phién ban sau va két hop cac
phuong phép tinh toan t6t nhat cho phién ban Qual-II thanh mdt md
hinh doc lap. Céc phan sira dbi trong phién ban do SEMCOG dé xuét
bao gém:
v Thém phan lua chon chuyén tir hé don vi Anh sang hé don vi SI
cho phin dua sé lidu dau vao;
v" Thém phén lya chon chuyén tir hé don vi Anh sang hé don vi S}
cho phﬁn dra s6 lidu dau ra;
v" Phdn lua chon dic tinh thuy luc;
v Phan lra chon str dung phuong phép tinh cta Tsivoglou cho mét
sb chi tiéu;
v Thay dbi qu4 trinh hién thi két qua;
v Phat trién mddun tinh dén anh hudng cda nhiét do.
Sy hiéu chinh phién ban SEMCOG di duge su ung hd va bao ho bai Cuc
Béo vé mdi trudng My. Nam 1983, EPA tiép tuc phat trién va sira d6i mé
hinh Qual-I1l dé phan &nh chit luomg dong, chay. Str dung rong rii
Qual-I/SEMCOG di cho thdy mdt sb vin dé khéng phu hop cén phal
thay ddi, hidu chinh dbi voi tac déng ctia anh sang téi quang hop - chét
dinh dudng. Trong phin bd sung mét vai diém da duge sira @i cho phin
nhdp liéu va xuét két qua theo yéu cau nguoi st dung. Su phat trién nay
da chuyén mé hinh Qual-II thanh mé hinh Qual2E (Brow va Barnwell,
1985). Su thay ddi nay bao gdm:

1.  Su tuong tac gifta Téo, Nito, Phospho, 6xy hoa tan
v Subién ddi cua nito him co;
v Su bién dbi ctia phospho hiru co;

v" Sy nitrat hoa va qua trinh kim ham khi mue d6 6xy hoa tan thip;
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v

2
v
v
v
3
v
v
4.
v
5
v
v
v’
6
v
7

Hg s tinh dén tao cho NH;.

Su tang trudmg cua tao

The do tang truéng cua tao phu thude vao NH; va NOs;
Qua trinh tur tiéu huy cua tao;

Phuong trinh suy giam téc d6 tdng trudng cia tao.
Nhiét dd

Su lién hé gilta birc xa mét troi dén quang hop;
Hé sb diéu chinh nhiét do.

Hoa tan éxy

Phuong trinh bdo hoa dxy.

Thuy luc

Dua hé sé cho qud trinh phan tan theo chiéu ding;
Kiém tra Juu lugng;

Kha nang tang lru lugng doc theo luu vue,

Biéu kién bién ha lwu

Lua chon cho ha luu ¢6 tinh dic biét.

Stra doi giao dién cho qué trinh nhap lidu va xudt két qué

c. Sw phat trién cta Qual2E

Tir phién ban dau tién cia Qual2E ti nay, viéc cai tién mé hinh vin
duge tiép tuc. Qua trinh sira di da dwoe thidt ké trén ma chuong trinh
ngdy cang hiéu qua hon trong viéc tinh toan va duoc chinh stra, kiém
tra cia nhidu ngudi ding. Mé hinh nay da duge 4p dung cho tinh toan
chét lupng mang séng ngodi tai nhiéu noi trén thé gio1. Hién nay
Qual2E da duwoc chon 1am phin mém ung dung bai cac hé théng ma

chuong trinh da dugc cong bd rong rii va dugce cac nha tu vin st dung

thuc hién trong cc ké hoach hanh ddng.
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3.1.3. Phdn mém QUALZ2E trén may tinh

a. Gioi thidu khai quat phan mém

Qual2E ¢6 kha nang thue hién mo ta va tinh todn cho mot mang luai hinh
cdy, dong chay mét chidu. Luu vuc tinh toan duoc chia nho thanh céac
phin doan nhé duge dinh nghia voi cic thong s6 thuy luc dic trung cla
cac phén doan do. Co 7 cach dinh nghia cac phan doan:

1. Phan doan thude thugng lun noi bit dau cua dong chay tinh todn;
Phan doan chudn muc;

Phan doan ndm trén diém hop Lo

Diém hop luny;

Phén doan két thie tinh toan & ha lwu thudc dong song;

Phan doan cé diém xa;

A S i

Phén doan 14y nudc.

b. Gioi han tinh toan va ciu truc chwong trinh

Qual2E dwoc thiét ké tinh toan phl hop véi cac mdy chi hodc cac may
tinh ca nhan (PC). Tuy nhién trong qua trinh thuc hién tinh toan, viéc
phin doan nhé anh huong l6n dén qua trinh tinh todn. Do vy dé phu hop
cac nha 1dp trinh da thiét 1dp mot so gidi han tinh toan: :

1.  Luu vire tinh todn ti da: 25 luu vuc,

2. S6 phan doan tinh toan cho 1 Ivu vire: khong 16n hon 20 phén
doan/lwu vue. Téng sb khdng vuot qua 250 phin doan;

3. Sédiém luu vuc: tidala 7;

4. 86 diém ndi: t5i da 12 6;

5. S6 difm xa va didm 14y nude: t6i da 14 25.
CAu trac hop nhét cia Qual2E duge sira ddi tir cac phién ban trude la
Qual-II. Trong phan chinh cia chuong trinh va cac chuong teinh con
INDATA dé duoc chia nho thanh céce cAu triic nhd hon. Céc cAu trac ndy
duoc 4p dung cac thuft toan khac nhau phi hop véi fimg chirc néng cta chu
tric dé thue hién cde nhiém vu chuyén siu hon so véi cac phién ban trude.
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Hinh 3.1. Céu triic chuong trinh Qual2E
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¢. Ngén ngir siv dung va yéu cdu vé hé diéu hanh

Quai2E duoc thiét ké trén ngdn nglr ANSI FORTRAN 77 tuong thich
voi hé théng cac tram chi server maiframe va cac may tinh ¢ nhan PC.
B nhé 161 thidu hoat ddng cua phin mém 256K. Hién nay voi phién ban
m& chay trén hé diéu hanh Windows, giao dién \»01 nguoi ding da thin
thién va nhép liéu cling don gian hon. Yéu chu 13 c6 hé d1cu hanh
Windows 98 hodc 2000 trd 1én, bd nho tdi thidu 16MB RAM, & cimg
420MB, man hinh d6 phéan giai 800x600.

3.2. CO SO LY THUYET CUA QUAL2E

3.2.1. Gidi thiéu

Muc tiéu ddu tién ciia moi mé hinh chat wgng dong chay 1a cac modun
cong cu thue hién md phong hoat dong thuy luc va chat lugng cac thanh
phin trong dong chay d6. Su phat trién cac cbng cyt mau dAu tién da dugc ap
dung boi cac mé hinh toan trong qud trinh s6 hoé tinh 10dn qua ba giai doan:

1. Dua trén cac khai mém dic trung;
2. Phuong trinh déc trung;
3. Sé hoda dé ap dung cho may tinh.

Qua trinh duva trén cdc khai ni¢ém déc trung bao gom che chu tric trinh
bay su ly tudng cia cdc nguyén mau qua cac md ta v¢ chi tiét dac trung
cau truc dia hinh, qua cac céu tric nay ngudi ta c6 thé bicu dién cac diéu
kién bi¢n va cac mdi quan hé lién két gitta cac bién trong céc phin cna
nguyén mau Théong thudng qua trinh xu ly thuong budc phai chia
nguyén mau thanh céc phin nho duge goi 14 cac phan tir, kich thudc cla
cac phin tir nay twong thich voi muc tiéu ma mé hinh @ ra, “tuy nhién
cling ¢ cdc han ché trong gua trinh thé hién md hinh d6 la cau trac dia
hinh, vét Iy, qua trinh két nbi cac phan phai don gian hoa. Chu yéu qud
trinh nay la xay dung cac diéu kién bién cho md hinh.

Céac chire nang dac trung doi hoi phai cong thire hoa cac nét dic bict cua
cdu troc vat 1y, qua trinh hoat déng va cac diéu kién bi¢n trong cdc
phuong trinh dai s6. N bao ham su dinh nghia cac sai s6 trong mdi bién
via mdi quan hé t6i toan bd cac thdong s6 khac. Didu nay duge thé hi¢n
thong qua tinh diic trung ctia m6 hinh, hay nél mot cach khac do la mbi
quan hé gitta ddu vao va ddu ra chia chuong trinh.
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Su s6 hod 1a qua trinh thye hién ma qua d6 cac phuong trinh dai s6 thé
hién mé hinh duge chuyén sang cac phuong phap tinh & 4p dung cho
may tinh tinh todn m6 phong sy bién di lién tuc theo thei gian va khong
gian. Qua trinh nay dugc tép trung véi su phét trién cia cac grai phap dic
biét v& k¥ thuat c6 thé cung cdp bdi méy tinh va ngdn ngir cita may tinh.

Déi véi phin mém Qual2E, qua trinh sb hoa duge thue hién cho cac
phuong trinh thé hién qué trinh khuyéch tan theo chidu dong chay, diac
tinh thuy luc va phuong trinh chit tai.

3.2.2. Cac khai niém dic trung

Hinh 3.2 mé ta mgt luu vue sdng duge phén ra lam » phén doan, chiéu
dai mdi phan doan dugec tinh 1a Ax.

9.y

Can bang luu lugng

Hinh 3.2. Dong chay tir do
Tai mi phan tir tinh todn, viée tinh cdn bing dong chay trong thuy vin
duge bidu dién boi qua trinh dAu ra ddu vao cua luu lugng dau vao 1a
phin 1ir thir Q,.; ddu ra la Q,, va ngudn phu khac Q.. Tuong tu nhu vay,
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viée tinh toan cin bang tai lugng cling duoc bidu didn qua cic véu td trén
tai mdi phan doan. Tuy nhién trong can bing tai lugng, ching ta con gip
dén hai van dé d¢6 Ia quad trinh thyc hién vin chuyén cac tai lugng (Q-C)
va qua trinh phéin tan A-QL—XEQ. Tai luong cac chét ¢6 thé giam hodc
Ax  Ox

tang tuy theo liu vire ¢é cée diém thu nude, hay diém xa. Qud trinh tinh
toan cin bang vat chit ciing nhu luu luong déu duoc tinh cho gua trinh
dién ra 14 x4o trdn hoan toan.

Nhur vdy, dong chay c6 thé mé ta by tuéng nhu cdc dong chay hoa tron hoan
chinh qua sy tinh todn cac phan tir lién tuc théng qua qud trinh chét tai va phén
tan. Su lién tuc ciia cac qua trinh phan (ng ¢6 thé dinh nghia dugce tai cde luu
vire qua céc théng sb nhur sur gan gidng nhau vé thuy vin, 4o déc dong chay,
mit cit sdng, d6 nham,. .. d6 giam BOD, tde d6 ling dong coa tdo,. .. (hinh 3.3)

Tén viing
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Tén phan doan

tinh toan ]
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Hinh 3.3. Luu vuc song va phin doan tinh todn
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3.2.3. Phuong trinh ddc trung

a. Cong thirc mo ta qua trinh phan tan chat bin trong Qual2E

Cong thire co ban duoc st dung cho Qual2E 1a céng thirc md ta qua trinh
phdn tén chit bin mot chiéu, qua trinh ndy dwge md ta bién ddi theo thoi
glan cta cdc thanh phan tao nén chit luong nwdc. Cdng thtic nay bao
g&m su anh hudng cua tang binh luru, qua trinh phan tan, sy pha lofng...
Cho moi chi tidu c6 ndng 46 1a C, cong thire c6 thé vidt:

oC J
oM _ o e — HA uC ) (
ot Ox ox
trong do: M — tai lugng (M);
x —khoang céach tinh toan (L);
! —thoi gian (T);
C — ndng a6 chit thai (ML™);
Ay ~ dién tich mat cit wét (L2);
D;—hésb phén tdn theo phuong x (LQT'I);
U - van tbe trung binh (LT");
s —ndng do chét ngudn khic bd cip (MT™.
Do M= VC, ta ¢6 thé viét:
M _o(VC) VOC av

- C— (3.2a)
ol ot ot ot

8[/1‘ D, — 4
A.dx)—
dt

+s5,; (3.1}

Khi dé:
V= Axdx = sir gia ting thé tich (1) (3.2h)

Néu trong trrdmg hop dong chay 13 én dinh, khi do FQ_ =0, do vay % =0
¢

va cong thire (3.2a} trdr thanh oM = QC—

Ct ar
Tir ¢ong thie (3.1) va cong thic (3.25) ta co:

o,
o« _ o’ _d4uC)dc s , (3.3)
ot A Adx di ¥

a(Ar D!,
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Trong didu kién én dinh khi d6 dao ham riéng s& bing 0. hay néi cach khac:
aC
g
ar (3.4)
Trong trudmg hop thay d6i mét chi tiéu hay noi cich khac 1a yéu 16 doc lap
cha qua trinh lan truyén, mé hinh mét chiéu diroe dinh nghia boi gioi han:
dac

> = Thay d6i mét chi tiéu ; (3.5)

Sur thay doi nay ¢o thé 12 qua trinh vat 1y, hod hoc, phdn (mg sinh hoc va
sir tuong tac xay ra trong dong chdy.

b. Pidu kién thuy lvc

Ché do thuy luc Qual2e da duge cong bb st dung ché d6 chay 6n dinh,
tire a—Q =0. Khi d6 viéc tinh toan can bang cic dong chay ddi vl cac
7

phin doan c6 thé viét theo cong thire sau:

90 _ .
(Gx],. =(0,), . (3.6)

trong do: (QI ), — téng cac luu luong dong chay vio, dong chiy ra va
qua trinh mt nude cho timg phan doan.

c. H¢ s6 dong chay

Céng thirc (3.6) duoc dimg dé tinh lu’u lugng, tuy nhién véi cac thong 56
dac trung khac ctia thuy luc cho mdi phén doan c6 thé biéu dién theo
cdng thire sau:

e (3.7)

4. =2, (3.8)
U

vad = agﬂ ; (3.9)

trong d6: a, b, o, f— cac hé 6 kinh nghiém; 4 — chiéu sdu tinh toan
~ cna dong chay. Cac hé sd nay thuong duge xac
dinh tir dudng cong bién ¢61 lrru lugng.
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d. Sw phan tan theo hwéng dong chay

Phén tan vé co ban la qua trinh v4n chuyén do ddi luu co hoc. Phén tan la
khdi ni¢m chung sir dung cho qua trinh lién quan trong chuyén dbng
trong khdng gian véi su thay dbi van téc. Nguoc lai vai khai niém nay la
khuéch tan. Day 1a khdi niém mo t4 qua trinh chuyén déng c6 su thay déi
clia vit chét 1idn quan t6i thoi glan, van td¢ trung binh.

Theo Taylor (1956) cong thite sit dung dé tinh toan hé sé khuéch tan Dy theo
huéng dong chéy trong dudmg dng:

D; =107 (3.10)

trong d6: #¢ —ban kinh cha ong;
* £ ~
# —vin toc ddng lye,

u = [T
o (3.11)

o day 75 — ng suét tiép tai thanh rin;
© —ty trong chit long.

Elder (1959) thiy ring chi c6 gradien van toc theo Chiél;l dirg quan trong
trong dong chéy va da phat trién bidu thirc trong tir nhur biéu thire Taylor:
Dy = Kdu* ;

trong dé: d — chiéu sdu ciia dong chay. (3.12)
Elder thudng sit dung hé sé 3,93 cho he¢ sf) K trong cdng thirc trén. Mot
50 nha nghién clru khac da dé xuit cac bi'éu thirc tuong tu cho hé s6 Dy
va xdc dinh duge d6 nhay véi ctia hé s6 vai van toc. Tuy nhién theo
Elder trong trudng hop mo hinh tinh 1 mét chiéu thi kénh dan khong
duge qua rgng. DE cho chiéu rong séng lém, Fisher (1964) nhan thay ty 1¢
nira chiu réng 16n hon nhiéu so véi chiu sdu thi chiéu rong ¢O anh
huong chu yéu dén hé s6 phin tan. Bi€u thirc (2.10), (2.12) ¢6 the viét
dudi cong thitc Manning va cac théng sé dac trung cua dong chay.

Trong diéu kién dong chay n dinh va trong kénh ho:

u =CL,RS, ; (3.13)

trong d6: C —hé sb Chezy;
R —ban kinh thuy Iyc;
S. - 6 dbc thuy luc cita dong chay.
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Heé $6 Chezy dugc tinh theo cong thirc:

1
c-R (3.14)
n

trong &6 : S, — dd ddc thuy luc cha dong chay duge tinh theo cong thire sau:

2

un _ 3.15
5, =| |, (3.15)
1,486 R*?
& day, u — van tbe trung binh.

Thay thé biéu thirc (3.14) va (3.15) vao biéu thirc (3.12) va cho R =d vdi
trwomg hop kénh hé ¢6 chidu rong Lo, bidu thirc tinh hé sé Dy

§

D, =382Knud® ; (3.16)

e. Sw gia ting vé lwu lwong

Khi DO trong dong chay giam xubng duodi mirc yéu chu cho phép theo
tiéu chudn chét luong nudce, néng d6 nim co6 kha nang s& ting 1én khi su
tang luu lugng. Frank D. Masch, cdc cdng su va Ban phat trién nude Texas
(1971) thdy ring tdng khbi luong dong chay cin thiét dé ning ham luong
DO 1&n trén mirc yéu chu khong thé bidu dién méi quan hé nay bang céc
bidu thirc chinh xéc dudi dang him sb. Phuong phép xdp xi s& md ta méi
quan hé nay dugc st dung trong Qual2E va theo dang toan phuong:

DO, = DO, - DO, ; (3.17a)

po, Y |
Ur Q(L)O .(DOT”, (3.17b)

trong d6: DOy — o thidu hut dxy vai tiéu chuan (mg/l);
DOr -~ nfmg d6 6xy hoa tan yéu cAu theo tiéu chudn (mg/l);
DO,.i»—nOng dd 6xy hoa tan t01 thiéu (mg/1);
Qr - tbng huu luong yéu cAu tang len (m’/sec);
Oc - luu lugng tai diém t6i han (m*/sec).

v
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3.2.4. Sy tuong tac va cac phan @ng dic trung cua
mot s6 chi tiéu

a. Chét diép luc

Khuéch tan hoa

tan bé miit
Hy
RGN 4 O K4 50D
X
By i Y
3
K
o (F) nw . H 1 cR0D
3 0 Kz
8’ i A F
n o B, T '
- : ARG-N
1: 3 A Ta{ A l—
N
B, B
“sﬂz
ne ., DIFup
a;(“' F)
o ap
a]# ) X " Q’zp-
o, p Tao a0
%)
N

Hinh 3.4. Su tuong tdc cia cic chi Héu chinl trong Qual2E

Chat diép luc duge cho 12 yéu tb tryc tiép cho qué trinh téng hop nén sinh
khoi ctia tao trong nude. Véi muc tiéu 1 mé hinh hod qua trinh chuyén
d6i sinh khoi do quang hop, ¢ cong thirc sau:

Chla = aud (3.18)
trong d6: Chla — sy tap trung quang hop (ug-Chl a/L);
A — tai luong sinh khoi (mg-A/L);

oo —hé sb chuyén déi (ug - Chl a/mg A).
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Biéu thirc khac néu lén qua trinh phat trién, va san phim clia tao duge dua
ra theo moi quan hé tai hinh 3.4 va theo biéu thirc dudi déy:
dA
- e ‘7"‘ (3.19)
trong d6: A —tai lugng sinh khéi (mg-A/L);
t -tho gian (ngay),
4t —tbe db tang trudng cla tao (ngiy ;
p — phan tao thuc hién qua trinh hé hap (ngay™);
o1 — 1y 1€ lang cua tao {m/ngay);
d - d6 sdu trung binh (m).

+ Ho hap cia tao

Trong Qual2E tham sb tdc d6 hd hap cla tao thudng duge sir dung theo
ba cach gan ding sau:

1. Ho hép ndi sinh;
2. Qua trinh chuyén dbi phospho vé co sang phospho hitu co;
3. Qua trinh chuyén dbi tir nito v6 co sang nito hitu co.

+ Toc dd tang trudng cha tio

Téc d6 tang trudng cha tao duge hiéu nhir 1 kha néng yéu ciu c6 thé vé
dinh duéng (nito, phospho) va anh sang. Cac bién trong cac biéu thirc
toan hoc de tinh toan dén anh huéng cua anh sang dén chét dinh dudng’
dd dugc thuc hién bdi De Groot (1983); Scavia va Park (1976) va
Swartzman, Bentley (1979). Qual2E ¢6 kha ning md phdng qua trinh
tuong tac giira sy gidi hanvé cac hé sb theo ba tiy chon sau:

1. Tuychonl— Qép s6 nhan: biu thirc déng lye hoc thuémg duoc
st dung cho bicu dién anh hudng nito phospho va anh sang dugec
nhin v&i nhau dé xac dinh 15 anh huong dén toe d sinh trdng cua
tao. Trong tuy chon nay ta biéu dién theo bi€u thirc sau:

H = Hwax (FL) (FN) (FP}
trong d6  fimex — the dd tang trudng 1on nhat (ngay™);
F —he¢ so gidi han tang trudng cha tdo do anh séng;
Fn  —hé s gidi han ting trudng cua téo do nito;
Fp —hé s6 gidi han ting trudng cua tdo do phospho.

Céng thic nay duge SEMCOG str dung trong Qual-IL

(3.20a
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2. Tuy chon 2 — Gidi han cta dinh dudng: trong tuy chon nay tbc
do tang trudng cia tao chi xét dén mét trong cac yéu td 4nh sang
hodc nito hotic phospho. Theo cach d6 thi ty & chit dinh dudng,
anh sang duogc ting 1én gp nhidu 1an, tuy nhién ty 1& chit dinh
dudng va chét dinh dudng hiéu qua la xen k&.

H = iy (FL) Min(FN, FP} ; (3.2048)
Cong thirc nay duoc sir dung trong phién ban Vermont cua Qual-II.

3. Tuychon 3 - Hai hoa céc tuy chon trén.

1 1

I
H= Hpa (ﬁL) I | - (3206)
[ + N
[FN FP

+  Madi quan h¢ giira tdo va 4nh sing

v" Ham s6 anh séng

Céc tham sd trong biéu thie toan hoc mé t& mbi quan hé giita quang hop
va dnh sang dugc dua ra trong tai liéu caa Jasby va Platt (1976) Field va
Effler (1982). Tuy ¢6 su khac nhau trong cic bidu thirc todn hoc nhung
ndi chung sy lién quan gifta cc thong s6 nay twong dbi gibng nhau. Nhin
chung tée d6 cua qua trinh quang hop ting 1én cung véi sy gia ting cia
mét d¢ séng t61 gid tri t6i da hodc gid trj bio hoa. '
Trong Qual2E, ba ty chon cho tinh toan hé s gi6i han ting truong cta
tao do 4nh sdng (FL) theo cac cong thuc (3.20a), (3.205), (3.20¢). Viéc
tinh todn qué trinh Anh hudng phit trién cta tao trong diéu kién 4nh séng yéu
c6 thé sir dung cdng thire clia Monod (nira-béo hoa), va ham Smith (1936) hay
cong thirc Steele (1962).

1. Céng thutc 1 - Nira bio hoa:
I,

FL,=——- ; 3
“TK, 4L (.)..21(1)

trong d6: FL.— sy suy gidm qué trinh phat trién cua tao do cudng do
anh sdng I;
I —cudng 45 4nh séng tai 4¢ siu tinh toan z (Btwm’h);
K; —hé sb nira bio hoa do anh sang (Btw/m™h).
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2. (Cong thue 2:
I,

FL =i,
Co{kr 2y

(3.215)
trong d6: KFL.— su suy giam qua trinh phat trién cua tao do cwong do
anh sang I.;
I ~cudng d) 4nh sang tai do sau tinh toan z (Btw/m™-h);
K, — cudng d6 dnh sang tuong tng véi 71% cla tde do phat
trién 16n nhit (Btw/m®-h).

3. (Cong thire 3:

I N
FL: = (K—f}exp[l —?J . (321(,)

I
trong d6: FL-— su suy giam qua trinh phat trién cda tao do cudng do
anh sang /.,
I.  —cudng dd anh sdng tai d6 sdu tinh toan z (Btujmz—h);
K, — cudng dd 4nh sang tuong tmg véi 71% cua tde do phat
trién 16n nhét (Btw/m®-h).

Qua trinh quang hgp cua tao thue hién khi ¢6 anh sang qua cac 16p nude,
cuong d6 anh sang xuyén qua lép nuxde sau tiép xtc véi tao dé tao nén
phan g quang hop duge Beer mo ta qua cong thire sau: '
L.=Texp(-Az) . 3.22)

trong dé: [ — cuong dd anh sang tai chiéu siu z (Btw/m>-h);

[ —cudng df anh sang bé mat (Btw/m>-h);

A —hé sb suy giam anh séng (m™);

z - chiéu sdu (m).
Coéng thirc (3.22) duge ap dung cho cuong d6 anh sang ¢ chiéu séu z tai
cac cong thire (3.21a), (3.215), (3.21c), (3.21d); thay vao céc cong thixc

nay ta co:
1 K, +{ _
k= [";E] lnL(, e } ! (3.23a)

trong d6 : K; — hé b nira bio hoa do anh sang (Btw/m?-hr).
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el
+
—
+
—
I
bt |

FL:[%}ln ‘ ‘ ~| . (3.23h)

trong d6: K, — cuong dd anh sang tuong tng v&i 71% ctia toe d6 phat
trién 1ém nhat (Biu/m’-h).

2178| e_M[fl] .

FL= Y —e ]y (3.23¢)

trong d6: K —cudng d6 dnh sang béo hoa img voi téc do phat tridn 1ém
nhit cla tio (Btu/m>-h);
FL - sursuy giam qué trinh phat trién cia tao do cudng 6 4nh séng;
A —hé s6 suy gidam 4nh sang (m’');
d - chiéu sau (m);
I —cudng d6 anh sang bé mit (Btu/m>-h).

Phuong phép nira bao hoa dugc st dung trong phién ban SEMCOG cia
Qual-1I. Bing chimg d4 cho thdy viée str dung ham Smith thich hop hon
phuong phap nira bio hoa néu qua trinh hi¢u img quang hop khéng quan
trong (Jassby va Platt, 1976). Cac biéu thire toan hoc tai cac cbng thire
(3.21a), (3.214), (3.21¢) duge so sanh trong biéu dd dudi day.

1.0
BRo g

o.2

0.6

04 . .
= Na bl Mow, KL = 5.6
2. Ham Smith, KL - 866
Fotldm Gleel, KL = 2154

0.2

H& 25 suy gédmpehdt rifn che e oo ank sdng FL

]
I
I
]
]
]
]
3
I
I

0.0 4——¢——

e e e e N Kfaeamans
Q 19 290 1] 40

Cuing dé &nb sang (11
Hinh 3.5. Biéu do thé hién méi guan hé giita ciong d¢ dnh sing vdi hi¢
50 suy giam qud trinh phdt trién cin tdo
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v" Phuong phéap cuong d6 sang trung binh

Trong diéu kién 8n dinh, viéc tinh toan mé phong nhu ciu cta tao theo
gia tri trung binh cta hé s0 FL dugce tinh cho chu ky mdt ngay dém.
Trong Qual2E cé bon phurong phép tinh todn cho gia tri trung binh nay.

Phuong phap 1: Hé s6 FL tinh todn cho gia tri trung binh birc xa mét
tron trong ngay véi didu kién nhiét 6 6n dinh va can bang nhiét.

FL = AFCT xfxFL, :

(3.24a)
K, +T
FL, = Lln ~—-——“-'-i’-— ; (3.245)
M K + T‘alb
Tote = TFACT Xl - (3.24¢)
trong d6: AFACT —h¢ s6 dnh sang trung binh;
f — phan chia thoi gian anh sang trong ngay;
FL; — hé s6 suy gidm qua trinh ting trudng do anh sang
dua trén co co cuong d6 anh sang trung binh trong ngay;
A — hé sb suy giam anh sang (m™);
d — chi€u sau (m);
K — h¢ s6 nira bdo hoa do anh sang (Btwm?®-h);
Tatg — ngay nang trung binh, qua trinh Lluang hop ¢6 xay

ra tinh theo cudng do sang (Btw/m"-h);

TFACT —ty s6 chia bire xa mat troi duoe tinh trong qud trinh
cén b'fa.ng nhiét;

Diemp — cudng d¢ sang cua ngay ning trung binh, tinh theo
cudmg do sang (Btw/m?-h).

Phuong phap 2: HE s6 FL duge tinh tir gid tri birc xa trung binh tr mét
ngay ning cung cdp béi ngudi sir dyng. Qud trinh tinh todn yéu ciu thu
duoc gia tri FL & phurong an nay tuwong tu phuong an trén trir gia tri 7,
duge tinh truc tiép cha gia tri do ngudi sir dung dua vio clia sy quang
hop thuce hién boi bite xa mit troi.

afj, I!'(J/N (3 25)

trong d6: I, — tong gié tri birc xa mat trm trong ngay dé thuc hién qui
trinh quang hop (Btw/m?);
N —sb git néng trong ngay (h).

Ca hai gia tri fio, N déu dugce cung cdp béi ngudi ding, trong phuong
phap nay khong dé cdp dén hé s6 TFACT.
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Phwong phdp 3: Gid trj FL thu duge boi gia tri thye hién trong mdi gid
nang trung binh trong qua trinh cin bing nhiét 6n dinh.

FL-fFL, . (3.26a)
i il 1 K; +1 I
FLy=—> — & “det | .
TN ; Ad f;KL + Ialg,:ew (3.265)
lra;g.; = TFAC?‘ Iremp,: . (3.26C)

trong d6: FL, — gié tri trung binh thir N cuia FI,, dva trén gia tri cudng
d¢ sang gi¢r trung binkh;
latgs  — cuong d6 sing trong thuc hién mdi gi¢r cia qué trinh
quang hep thyc hién (Btu/m>-h);
liemp, — cudng 46 sang duoc tinhk nhu 13 trong qua trinh gan
bing nhiét thyc hién trong moi gic (Btuf’mz-h);
Cac gid tri khéc tuong tu nhir cac cdng thuc trén,

Phwong phdp 4: FL duoc xem nhu a gia tri trung binh trong mdi gi¢y clia
ngay nang va duoc tinh tix gia tri birc xa mit troi trong mdi gid cha ngay
ning, Gi4 tri L thu dugc phéi gidng nhu phuong phép 3 ngoai trir gid tri
L i duge tinh tir ham cosin sau:

Iu!gr = ‘I{i(l_ cos 27 D= f,N (32?)
N N+1

Nhu trong phuong phap 2, ca hai gia tri [,,, va N duoc cung cap boi nguoi
dung. Biéu thic (3.27), (2.36a), (3.26b) duoc sir dung tinh gia tri FL boi
gid tri ddc tnmg do ngudi diing dua vao thudng duge di thira nhan dé qua
trinh quang hop xay ra, gia tri 7FACT khéng sir dung trong phuong phép 4.

C6 hai ham cosin thudng ding trong Qual2E:
1. Ham di chinh stta tir ham ctia phién ban ctia SEMCOG (Qual-II};
2. Ham dugc sir dung trong phién ban Qual-TX.

Dbi v6i ham trong phién ban SEMCOG da sira dbi dé dua ra gia tri non-
zero cua bire xa mit troi cho mdi gid ctia ngay nang, giong nhur biéu thirc
I1I-26. Bieu thirc dugc str dung phién ban Qual-TX 1a;

{ - '
o, = 2’;\’[ [cos[ JZ(;V 1)]_003(%]} Ji=LN, (3.28)
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Biéu thue (3.27) va (3.28) da dugc danh gia bdi qua trinh so sanh tinh
toan mé phong gia tri FL tir md hinh 2 va 4, Qua trinh md phong duge
biu dién qua mang giatri KL, A, d, I,y va N. Gid tri cta AFACT trung binh
thudng 0,92 dén 0,94 cho biéu thire trong phién ban SEMCOG va TEXAS.
AFACT 14 hé sb diéu chinh tinh todn cho gia trl trung binh phi tuyén irong
qua trinh tinh gia tri trung binh ngay cta hé s6 FL. Trong qua trinh mé phong
gid tri AFACT thuong duoc sir dung 13 0,92 voi mang gia tri tr 0,85 - 0,98.
TFACT la sy phin chia cua tbng gia tri buc xa mat trdi ma qua trinh
quang hop dién ra duge. Khi md phong d1cr1 bién qua trinh hoat dong ctia

tao thi gia trl cuong dd anh sang va hé s6 cuong do sang bio hoa vd cling
quan trong va 7FACT thudng dugce ngudi sit dung dua vao.

. Sy tw bién doi sdc thai cua tio

11é s6 suy gilam dnh sang A trong cdc bidu thirc toan hoc (2.234), (2. 235},
(2.23¢) duoc thé hién théng qua mét do tdo qua biéu thirc phi tuyén sau:

A=A+ Ay A+ A {a, A (3.29)
trong d6: A — s phdn chia khong tao cua hé s6 suy giam 4nh séng (m™);
A1 - su tw bién ddi sic thai coa tao tuyén tinh m (ug-Chl a’Ly’':
A — s tu bién déi shc thdi cua tao phi tuyén m™' (ug-Cht a/L)??;
cm-wﬁsécmnénd&(pg£m1MLnngAx
~ sinh khéi tao (mg-A/L).
Sur thich hop cua sy lua chon gia tr1 Ay, A, cho phép mod hinh thé hién

duge su lién quan gilta su tu bién ddi sc thai ciia tao voi hé sb suy giam
anh sang.

v Trong trdng hop khdng c6 bién doi sic thai ctia tao (Quall-SEMCOG)
=4,=0
v Subién ddi sic thai cia tao tuyén tinh (JRB Associates, 1983)
Ay =0 A;=10.
v Su bién dbi sic thai ciia tao phi tuyén (Riley, 1985)
Ar=0,00268 Ay = 0,0165.

hodc:

A;= 10,0088 A;=0,054.
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¢  Méiquan h¢ gitra tdo va chét dinh duéng

Hé sb gidi han lang truéng cua tao do nito va phospho duge dinh boi
biéu thirc Monod:

PN=— e (3.30)
N, +K,
va:
P,
FP — = ; -\.'\
P+K, (3.31)

trong d6: N, — 14 hop hiéu qua cuc bd theo nitor v6 ¢o hoat tinh (mg-N/L);
Ky — hé s6 nira bio hoa Michaelis-Menton theo nito (mg-N/L);
P, —16 hop hidu qué cuc bo cuia s khir phospho (mg-P/L);
Kp — hé sb nira bio hoa Michaelis-Menton theo Phospho (mg-P/L).
Tao sir dung amonia hojc nittrat nhu 1a ngudn cung cap nito hitu co. TH
hop hiéu qua qua trinh nay duge mé ta theo ¢Ong thire sau:
N,=N,+N; (3.32)
trong d6: N; - ham luong nito amonia (mg-N/L);
N3 — ham luong nito nitrat (mg-N/L).

b. Chu trinh nito
+ Nito hiau co
N4
=, pA- BN, —o,N, (3.33)

dt
trong d6: Ny —ham lugng nito hitu co (mg-N/L);

B — hang sb tbe do thuy phén ciia nito hiru co tir amonia phu
thudc nhiét do (ngay ‘]);

& —ty s6 giita sinh khdi tio va nito (mg-N/mg-A);

p —tdc dd hé hip cia tao (ngay );

A —ham lugng sinh khdi clia tao (mg-A/L);

o1 —hé s6 the 46 ling nito. phu thudce nhiét do, (ngay ™.
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. Amaoania

trong do6:

dN fo3

d{‘ = p,N, - BN, +7"—F‘.a.ﬂA : (3.34)
P..N

F= S (3.35)

TN, T A-PON,)

N\ - ham lugng nito amonia (mg-N/L);

Ni — ham tugng nito nitrat (mg-N/L);

N4 — ham luong nito hitu co (mg-N/L);

S — hang sb t6c do cta dxy hod sinh hoc cua nito amonia
phu thude nhiét d6 (ngay ');

a —ty sb giira sinh kh6i tao v nito (mg-N/mg-A);

o3 —tbe d0 sinh vat day theo nito amonia (mg-N/m’-ngay);

d —d¢ sau tinh toan (m);

4 —tdc dd ting trudng cua tao trong vang (ngay N,

A —ham lugng sinh khéi tao (mg-A/L);

Py —hé sb phit hgp cho nito amonia (0 -+ 1).

¢  Qua trinh nitrit hoa

trong do:

dN, -
ﬁ' =N, - BN, (3.36)
¢ _

N —ham lugng amonia (mg-N/L);

N, —ham lwgng nitrit (mg-N/L);

b - hing sé tdc d6 cua 6xy hoa sinh hoc cuia nito amonia
phu thude nhiét dé (ngay N,

B — hing sb tbe d6 clha 6xy hod sinh hoc cla nitrit phu
thude nhiét do (ngay ).

¢  Qua trinh nitrat héa

trong do:

dnN,
dt
F — phén nito cha tao ly tir amonia;
i — ty 1¢ phin sinh khéi tao tinh theo nito (mg-N/mg-A);
1 —toc d6 tang trudmg cia tdo ( ngay").

=,N, = (1-Flapud . (3.37)
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+  Sulam chim qua trinh nitrat hoa trong diéu kién dxy hoa tan thap

Qual2E ¢6 cac thong sb cia su lam chim téc d6 cnia qua trinh nitrat hoa
trong diéu kién 6 dxy hoa tan thdp. Hiéu ung lam chdm qud trinh nitrat hda
da duge néu 1én bdi nhidu nha nghién ctt (Uy ban nghién ctru khoa hoc
va k¥ thudt, 1964 Ban phat trién nude Texas, 1984),

Qua trinh ntrat hoa d3 dugc chinh stra trong Qual2E béi cac hé sb tinh
toan lam chdm sy nitrat hod (cac hé sb nay nim trong khoang tir 0 dén 1)
va he sb do ap dung vao gid trj ctia hé sb tée do nitrat hoa b va fh Cac
hé s6 nay duoc tinh theo bidu thie sau:

CORDO = 1,0 - exp(—KNITRF x DO) : (3.38)
trong d6: CORDO —hé sb chinh sira téc dd nitrat hoa;
KNITRF ~hé 6 Jam giam qua trinh nitrat hod bic !
DO — Oxy hoa tan,
Hé 56 chinh stra duoe dp dung chuyén ddi sang amonia va 6xy hod nitrit:
Amonia:
(Bisis twin = CORDO X AR} e vir
Nitrit:
(B tint toin = CORDO X (B g i,

Gia tri 0,6 duge ap dung cho mé hinh Qual-TX c¢on gia tri 0,7 dp dung
cho mé hinh Qual-II.

¢. Chu trinh phospho

¢+  Phospho hiru co

dP
?;':azp/j_ﬁd.ﬂ —oh (3.39)

trong dé: P —ham luong phospho hiru co (mg-P/L);
@ — lugng phospho cia tdo (mg P/mg-A);
p —toc dohd hép cia tdo (ngay™);
B —tbe dd giam phaspho hiu co (ngéy'l);
o3 —toc d6 lang phospho hitu co (ngay™).
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+  Phospho hoa tan

i:ﬁﬁ‘p] +—G;—2—as#f4 - (3.40)

trong d6 : Pa — ham lugng phospho v6 co hay phospho hoa tan (mg-P/L);
o — the do phdn huy phosphos cia sinh vat day, phu thudc
nhiét d6 (mg P/mg-A);
d —chidu sau trung binh (m);
4 — tbe d0 ting trudng cla 130 (ngay ;
A —ham lugng sinh khdi tio (mg-A/L).

d. Nhu cau 6xy hoa sinh hoc - BOD
M6 hinh Qual2E tinh toan BOD theo ham sau:
%=—-K,L—K3L : (3.41)
trong d6: L —ndng do BODy, (mg/L);
— hé sb tde dd khir 6xy (ngay *);
K;— tdc d6 giam BOD trong qué trinh Jang (ngéy'l).

Qual2E mé phong BODy trong cac trudmg hop nd1 chung. Tuy nhién
nguol dung thuémg hay dua s6 liéu vao hodc ra la BODs. Qua trinh
chuyen ddi BOD; sang BOD,, theo biéu thitc sau:

BODs = BOD (1,0 — exp{SxKBOD}) ; (3.42)
trong d6: Hé s KBOD thudmg dung 1a 0,23,

e. Oxy hoa tan - DO

Su can bing &xy trong déng chay phu thude vao cac théng sb tw cung
cap oxy Déy 1a cac ham cta sy khuéch tan oxy trong hé thong, tir
ngudn bén trong,.. Nguon chinh c¢na dxy bao gdm su thém vao cua
khi quyén, san pham 6xy sinh ra trong qua trinh quang hop va dxy
con cé trong dong chay khac dem dén. Trong thuy vue, 6xy tiéu thy
bao gém nhu cdu 6xy hod sinh hod, nito hitu co, hé hﬁp sinh vat ddy
va 6xy.
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Ma hinh DO dugc mé ta theo biéu thire sau:

%): K, (DO) + (033/“ - '5'-'4;0)/4 - K\ L- % ~a BN, —a,foN, o (3.43)
trong d6: O — ham lugng dxy hoa tan (mg/L);
DO~ ham luong oxy hoa tan béo hodtai diéu kién nhiét dd
va ap suit khu vyre dia ly (mg/L);
o — ty 1€ 6xy sinh ra trén mdt don vi tao quang hop (mg-O/mg-A);
a —tocdd hap thi 6xy trén mét don vi hé hip el tao (mg-O/mg-A),
as —thedd hapthu Oxy mét don vi Gxy hod nitoamonia (mg-O/mg-N);
a —1oc d6 hap thu & Oxy mot don vi dxy hoa nito nitrit (mg-O/mg-N);
g —tbe do phat trién cta tao (ngay "
— the do ho hap cla tio (ngay ');
~ ham lugng sinh khéi tao (mg-A/L);
~ ham lugng BOD toan phin (mg/L),
— chiéu sau tinh toan (m);
|~ toc dd 6xy hoda BOD (ngay™);
K, —tbe do khuéeh tan Oxy mit (ngay™);
Ki4 — nhu cdu éxy ling (gf’mz-ngéy);
S —hé s6 tde 4 6xy hod amoni (ngay™);
[~ hé sb the dd 6xy hoa nitrit (ngéy");
N1 ~hidm lugng nito amoni (mg-N/L);
N> —ham hreng nio nitrit (mg-N/L).

Ry

+ Ham lugng 6xy biio hod

Lugng 6xy bio hoa trong nude trong diéu kién téng giam nhiét dj, tang
gidm céc chét rin hoa tan, tdng giam ap suét khéng khi da duoe Qual2E
md ta theo biéu thirc sau:

- 7
Ln{DOY =—13934410+[1 57570|xl;)7]-[ 1?0 J
10" 10"
+1 1,243800 x 8621949 x ; (3.44)
7’ ik

trong d6: DO" — ham luorng 0xy hoa tan bdo hoa tai diéu kién nhiét 6
va ap suét khu vye dia ly (mg/L);
T —nhiét d6 (°K) = (273,15 + °C) nhiét do tinh toén tir 0 = 40°C.
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Trong diéu kién phi tiéu chuin v& ap suét trang thai cin bang ciia ham
lirgng 6xy hoa tan ¢ thé tinh toan nhu sau:

IO_P (1 - %)(1 — ¢P)

Op =

-2.00-9) |~ (3.45)
trong d6: Op — trang thai cén bang 6xy trong diéu kién khéng ti¢u
chuan (mg/L);
() - trang thai cin bang dxy trong diéu kién 1.000 atm (mg/L);
P — ap suat khi quyén, P =0+ 2atm;

P.» — phin 4p luc clia hoi nude (atm).

LnP,, =118571 —(3840’70\ - 2';?61 ; (3.46a)
va:
6=0,000975 - (1,426 x 107 1)+ (6,436 x 107 ¢2) (3.46b)

trong dé6: t —nhiét dd (°C).

¢+ Sy dnh hwémg ciia ap suat dén cung ciap oxy

Hé sé khuéch tan 6xy (K») thudmg duge mé ta théng qua chiéu sau cia
dong chay va van toc. M6 hinh Qual2E duoe phat trién trén ¢& s& tdm lua
chon khac nhau dé tinh K.

v" Lyacheon 1

Sy lua chon nay duoc sir dung dé cho ngudi dung can thiép dua vao khi
tinh toan.

v" Lua chon 2

Str dung sb liéu thu thip dwoc tir qua trinh do dac sy khuéch tan oxy
lai va théng qua biéu thirc do Churchill, Elmore va Buckingham (1962)

phit trién. .
(3.47)
K3 =502677d7 " x 231 ;

trong d6: U —van tdc trung binh cua dong chay (m/sec);
d — chiéu siu trung binh cia dong chay (m);
K~ hé sb khuéch tan (ngay ™).
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¥v" Lua chon 3

O’Connor va Dobbin (1958) cho ring cdc biéu thie phai dua trén dong
chay rdi. Trong didu kign van téc nho va dang hudng ta co:

K?O — (Dmu)o ’

E (3.48)
Trong diéu kién dong chay ¢ van tc 1én va khong dang hwdng ta ¢6:

o  480D%°50% _
Ky =l <231 (3.49)

trong d6:  Sp — d6 dée dong chay (m/m),
d — chidu siu cta dong chay (m);
u — vin téc trung binh (m);
K;— hé sb khuéch tan oxy (ngay ™.
v" Luwachon 4
Pugc ap dung cho céc dong chay tat nude Anh,
v Luwachon 5
Puoc dp dung cho cdc dong song tai Thung liing Valley — My,
v" Luachon 6

Langbien va Durum (1967) d4 phat trién cong thire tinh toan:

K = 22x231 (3.50)
v Tarachon7
K,=aQ" ; (3.51)
v Luyachon 8
3 Ah
kr=c21 . (3.52)

trong do: ¢ — hé sd thét thoat (m']);
4h - d6 chénh cao trinh mat nude trong luu vire (m);
tr —thoi gian dong chay trong luu vue (ngay).
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Déi v&i dong chay khong cé s chénh 1éch lon v& cao trinh mat nwde:
Ah =8, Ax ; (3.53)

trong d6: S, — dd dbe thuy lue mit nuéc (m/m);
Ax — chidu dai phan doan (m).

Thai gian dong chay qua mét phéan doan:
tr= Ax/u
trong d6: u - van toc trung binh (m/s).
thay thé vao (3.52) ta co:
K =(2600x24)c.S, % ; (3.54)
Cong thire (3.52) duge su dung la chinh trong Qual2E. D6 dbc c6 thé dua

trwe tiép vao trong qué trinh tinh todn hé sé K, voi lua chon nay hodc co
thé tinh todn tir céng thitc tinh toAn Manning sau:

2
un
Se=—"7 (3.55)
1,49°4?
trong d6: d — chiéu siu trung binh(m);
n —hé sb manning.
Heé s € dugc tinh nhu sau:
C = 0,054 (tai 20°C) cho Ivu lugng 0,42 < Q < 84 m?/sec.

C=0,110 (tai 20°C) cho lwru Jugng 0 < Q < 0,42 m*/scc.

3.2.5. Phuang phap tinh trong mdé hinh QUAL2E

Tai mdi thoi diém bude thdi gian va mdi mdt thanh phén, biéu thie (3.3
duoc chia lam i 1an khi d6 (3.3) dugc viét thanh:
&A.D 4p L
oc, MAD i~ AAD =) (430), ~(4uC), dC s
= - +—+—,; (3.56)
o v 14 dt Vv,

! ! ¢

trong d6: V¥V, = A4, .Ax,.
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Sai phén ho4 ta co:

crt-cr _fap) e fan) e [ap), Y -[ap,) Jew

A v, A, V,Ax,
Q"C:H—] B r'—ICfTiI n+l §;
——— 4"+ p, + =
K_ ! i p} V: (3.5?)
Biéu thirc nay co thé bidu didn dudi dang sau:
acr +bC +c,C™ = Z, (3.58)
vO1 cac gia tri:
At
a; = (AD, )j-l —AL‘+ 2 ;
T RaAxy
At At
by =10+ |(4AD, ) +{4D,) |— +0 == _ Ar ;
i [( /. ); ( L )i—l ] V‘AXI Qr V; r;

.«:,:—[(ADL), Al ] ;

V:’ Ax.-

Z,=C" +S*TA’+p,.Ar ;

!

Tir cac biéu thire trén ta ¢o thé biéu dién cac théng s6 a;, b, ¢;, Z; dudi

dang ma trin sau:

b ¢ c! Z,
a, b, ¢ |z,
a, b ¢ c; Z,
. A I

o b ¢ |z (3.58)
a, b, ¢ C,:’_Jr;] Z,,
a, b | Z,
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3.3. HUONG DAN SU DUNG PHAN MEM QUAL2E

3.3.1. Cai dat phan mém Qual2E99 vao may

Sau khi cai dat chuong trinh s€ c6 shortcut trén menu bar. Nhén chudt vao
shortcut WQUAL2E99.

) Engiet Tools » Readme
EPANET 2.0
) EPA SWIM 5.0

& QuALZx99

Hinh 3.6. Khoi dong va giao dién chirong trinh Qual2E

3.3.2.Lam viéc véi moét dé an

a. Mo file moi

Chon File >> New.

Tao méi
file

Hinh 3.7. Mo mét file méi
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b. Thiét lap cac théng sé tinh toan
LT fitled "
Fie Toobars Check Compute Help

Thiét lap s
cac thong so
chinh

Hinh 3.8. Hop thoai lua chon thiét ldp cdc thong 56 cho luu vuc

Thiét 1ap hé sb Thiét 1ap Tao,
nhiét do Nito va Phospho

e “

| Edit )\t é ;/
Temp. Factors | Algal, N and P | Light | Downstifam Boundary | User Defined Minesals i
|  SmufionOptions |  Computationsl |  DisplayOptions |  Meteriological i

o3 _ bt |

Thiét lap
phuong thirc
mo6 phong

- Tomeda N Thidt lap
X phuong
thirc tinh

dap chinh aé tinh
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Théng tin chinh Mé ta
Nhap file (DOS Version)  Chép nhan st dung phién ban DOS khong chdp nhan phién

Xudat sd ligu trung gian

Gia tang lvu lwgng

Khi hau
Plot DO and BOD

Xuét nhap BOD & ngay

Fecal Coliform

Thiét lap ché dé ha lwu

Tinh toan nhiét dé

Tinh toan tao

Calculate Periphyton
{Chi duing cho QUAL2ESS)

Tinh toan Phosphorus
Tinh toan Nitrogen
Tinh toan BOD

Tinh toan déng chay
Tinh toan

Doen vj tinh (SVUSCS)

ban WINDOWS,
Téng gia tri trung gian cGa ché d& mé phong dong.

Sir dung ché dd gia tang lwvu leeng. Diéu chinh lwu Ivgng
diém ngudn voi gia tri DO ¢o dugc dbi voi ting phan doan.

Thong sb vé& khi hau.

In 4n biéu d4 DO va BOD.

QUALZE tinh todn v&i gia tri BOD cudi cung (BODtp}. Tuy
nhién néu mudn stk dung tinh toan voi BOD trong 5 ngay thi
phai str dung ché &4 thly luc va hé sé suy giam phi hop.
Tinh toan voi chi tiéu Fecal Coliforrm

Mot sb dic tinh dac biét cla ha lwu (Chlorophyll, Nitrogen
hodc Phosphorus concentrations). QUALZE sé tinh toan
theo qua trinh md phéng tdng hop cac chi tiéu. Néu qua
trinh tdng hep khang day da két qua sé bi 18i.

Tinh toan v&i tham bién nhiét 46.

Trong qua trinh tinh toan quang hop, tham bién tao sé
duge dwa vao md phong. Qua trinh tang trrdng clia téo
mé phong tai cac phan Joan, ving tap trung hodc tai didm
déac bigt trong lwru vipe tinh toan.

Tinh toan v&i cac chi tidu sinh hoc cla cac sinh vat bam
quanh rd dwdi nwére,

Tinh toan chi tiéu Phospho.

Tinh toan chi tiéu Nito.

Tinh todn chi tidu BOD.

Tinh toan ché dé dong chay.

M6 phong theo ché d5 tinh hodc déng.

Bat tat ché dé st dung don vi tinh 81 hodc USCS.
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c. Thwong lwu

QUALZE chia luu vuce ra lam hai phan, luu vue khoi nguon va doan luu
vuc sau dlem khéi ngudn. Luu vuc khoi néuon c6 thé coi la tap hop cta
cic ngudn nhanh phu luu tip trung vé bat dau cho Iuu vuc tinh toan. Hai
loai luu vuc dinh nghia trén deu dugc chia thanh cdc phan doan.
Qual2E99 sé& dwa ra thong bao ve sur hop 1y ctia cac phan doan véi chiéu
dai da duoe khai bdo. Trong m01 phan doan c6 thé khai béo vé cac diém
6 nhiém la ngudn diém hay ngudn dién. Tai cac phan doan Qual2E99 déu
¢6 kha nang m6 ta qua trinh anh huéng dén dong chay (nhu dap,...).

d. Tao diém ngudn

Dé tao “headwater”, chi chudt t6i diém can dat diém ngudn nhan chudt bén
phai dé xuat hién cac bang khai bdo. Chon “New Headwater" tir bang lyua
chon. Tai hop dm thoai dat tén cho diém khéi nguon va cac phan doan cho
diém khoi ngudn. Sau khi két thuc nhén “OK” dé Chdp nhén tao dbi tuong.

Name  Thuonghuut

8 RCH -STATE LINE
Edt Help
Thlé[ lé Headwaler Data Headdigae. HandP | Hydusukics
. P Incremeral infiow | Inct Algse M and P BOD and DO

théng so PR neorcoborss | AgwOte | Lcstiows |
| Propetes | InkiaConditors | Inilial Algae, M and P | Define Elements
thuong luu

“Incramaedal infioss
£ “Incr. algee, N and P

Téng chi‘f'“:u
dai bat dau
thuong luu

Hinh 3.11. Thiét lgp cdc théng s6 tinh todn cho diém nguon
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Edit Help

Tamp. Factm? Aigal.NandPi Ligt ¢ unnsheamﬁmmyi User Dafined Minerals
Swoulation ptions Computsbonal | Display Opiens | Msteriological

Run Title QUALZE EPAJNCASI VERSION FILE:NCOBE.DAT PHASE 2838

f? R&ER 7-21-90 AGY PLUS HYDR CHANGES

ek length gi. i
Tén luu vye . $Sieady State Calculation

Maximum llesations 110,

oI ja00r (0000100

Gid try min, sdibmgen 15501 mA (0.000101).
max tinh tecan |
; d;;%z: 00Tt (0.001)
P — S

Tolerance | F 3003 ‘

Hinh 3.12. Thiét lgp cic sai s6 cho phép cho tinh todn mé hinh

M@ hép dbi thoai cho thiét 1ap diém khéi ngudn va phan doan lwu vue,
nhén chudt bén trai dé chon meu lua chon “Reach Data™. Toan hé dit
liéu duge dua vao trong trang db1 thoai nay. Mot sb bién chon theo
ché d6 lua chon “cé/khdng” sé¢ duge ngudi sit dung khai bao theo kiéu
dinh nghia, déi v&i mot sé\ bién yéu cau ¢ra thong S(") tal ddy cé phr?m
textbox dua vao thong s6 vao. Dbi voi nhimg théng sb khdng yéu cau
dua vao tai bang dbi thoai text s& m& di va nguge lai text s& thé hién
bing mau den.

Mot sb bién dac biét khi dura chi tiét trong bang tinh:

Tiéu dé Tén mb ta

Tén phan doan Tén phan doan.
Head Distance from basin (km/mi)  Khoang cach tir diém d4u.
End of the reach {km/mi) Khadng cach keét thuic.
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UUALHITA RIVER 7-21-80 AGY PLUS HYDH CHANGES
ULIALZE EPA/MCASI VERSION FILE:NCDBEDAT PHASE 28 38

7 |

ACH =L+D 6

—-—
afe _:'-': aEeE abeE 3

| incremental Inflow Inct Algae. Nard P | |
B0Dard DO | N andPCoeficients |  Algae/Diher Local Climate |
Propetties Iruthal Conditions Irdisl Algae. N and P | Defire Elemeniz

Luu lugng,
nhiét do,
BOD,... ctia
diém khoi dau

L OGEICE I GE 1

No. /100 ml

o e 1l

i

QUALDE EPA/NCAS| VERSION £ILE NCDBE DAT PHAGE oo o
RCH =L+D 6 :

RCH =5TATE LINE

| MandPCoefficients | Algae/Other |
Hycrauics | Incesmental Inflov Irct. Aigas, N and P
| InsalCondiions | Inisl Algae, N and P Delfine Elements |

Element Pioperties

ErE SEC IEnE IhE SEE IhE AR o
e —

g i . Tobe
Ig' * Standard Element
1] < Point Source

< Pont Sink

aEe e

Khai bao cac diém
xa trén luu vuc
(ngudn diém, hd)

‘Dam Site Abave Element

EaEE

AR

B

Hinh 3.14. Khai bio cdc diém xa trén luu vuec (nguon diém, ho)
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CUACHITA AIVER 7-21 80 AGY PLUS HYDR CHANGES i
GLIAL2F EPA/NCASI VERSION FILE:NCOBE DAT PHASE 28 58 .

RCH =L+D 6
RACH =STATE LINE

m
i
“:'

Incrementalinfion | Inct Algae N and P
s | Iniial Algee. N and P | Defioe Elements |
| NandPCotficients | Aigoe/Other | LocalChmate |

T e

Khai bao cac (AL
el D D e 10036 11y
phuong phap tinh | q.. s cosicert Options SO0 R i 11
77 input Reaeraton coslfficent e
Sedimert D2 i
& Craschil n T
| K2 (Reseration e
i OConror and Dobbns mrm"n_m Vidy
1 Dweang, Edwands andBibbe w0 o
7 Thackston and Krerkel
" Largbien and Dusam
Use K2 = all b

7 Tuvoglou'walace

Hinh 3.15. Khai bido cic phwong phdp tinh

Fie Toobars Check Compule belp

> TA RIVER 721 80 AGY PLUS HiDR CHANGE
LUl EFAMNCASI VERSION FILE NCOBG DAT PHASE 28 36

|

=STATE

gﬁgi
202 o
2R

AEEE
K
B
H B
%:z

=
fa]
T

SEAH THOLOMEW

iCH ~BELOW STERLING
~[ARRINNE

i
X

=MINAGE
*

FCH sAVERTON

glﬁi
2 B
g

W
o
4]
K
K
i
]
K
7]
7]
]

Hinh 3.16. So d6 tinh todn sau khi thuee hién cic thiét lap
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OUACHITA RIVER 7.21-80 AGY PLUS HYDR CHANGES
QUALZE EPA/NCASI VERSION FILE:MCOBE.DAT PHASE 28,8

- CEECTET.
B e HOLOWEw
'

(I E D DT |

i

(]
L,

K
‘1] :
K
|§| .
"
L]

{Your basin wil be savedto the file below, Y. may
ichange the file rame and use an vakd path. Ary
iprevious fun files wall be saved to “bak. Any output
iibes from previous rune will be LOST.

Fie Mame Duachi wqu

i Remove Basin from screen to free memory

v Disable Screen Saver 1o Speed Calculatiorf
I Retumn About

Hinh 3.18. Théng bio khi chay mé hinh



M6t s phian mém tinh toén thiét k& cong trinh cip thoat nudc va bao vé ngudn nudc 153

File Toolbars Check Compute He!g

Run Windows Version

! ! W Run Dos Ve:stm

View Resm.dts

Hinh 3.19. Xem két qua

o5 View Results : Duachlwau

L Cuachl DH
Heckgi ImgiL} — - BOD gL}
7 - e prp T . e 8 g
Reacton Coefficents o
Water Quakty ’J."\ “~ D
3§ |
| ot 4715
| g
St aver . L
| ey 1
62 i Ly 1=
| {3
J ™
e P 1 LY ise
57 Ha N
f b
[ i
; 1°
52 }\ I
] ™ E 4 &5
; ~ f
T B
o o (s I
\ - Z
|' e i s i I ~ )J: B 5
LT -
4,
a2} -
45
17 Lot feal I 1 VBT IS
RCH SP&\'E LNE ACH =POSSUM RCH =DLOUTFRCH vﬁElWﬂE HLII.REH =MONROIE RCH =BELLE COTE
HCH LD 6RCH oCEDL  ACH »BARTHOLOMEW RCH «LONEVRCH ~DARBONNE RCH <LAPINE RCH sRIVERTON

Hinh 3.20. Xem két qua sau khi mé phong

Tao Last (create Last)

Sau khi thuc hién céc cong tac trén. Nhat thiét phai tao diém cudi cung
va lam diém két thic qua trinh mé phong cia luu vyc tinh toan. Diém
cudi cung 12 noi tiép nhan toan by luu lugng d6 vé tir thugng luu, céc
phan doan tinh to4n. Néu khong khai bio chuong trinh s& khong tinh toan.

Pé tao tao Last, chi chudt t6i diém can dat diém cudi cing. Nhan chudt
bén phai. chon "Create Last" tir menu lya chon. Chi ¢6 duy nhit mot
diém cubi cing.
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3.4. Vi DU TINH TOAN

3.4.1. SO liéu d3u vao

Trén tuu vye chinh ctia dong séng Dirty cé tuyén nhanh cua tuyén Green
Pond, nhap vao. Ngoai ra trén tuyén Green Pond con ¢6 luu vire clia séng
Red Bull vao tai ngi ba Green Pond. Piém khoi ngudn cua Green Pond
tai Creak, diém ngudn caa Bull tai Bull. Sau diém ngf ba cta dong nhanh
Green ¢6 dap tran, vi tri dap ném gan gitra ngi ba cia diém hop luu dong
chinh Dirty va diém hop luu cia Bull va Green (céch diém hop luu cia
Bull va Green 6km, cich diém hop hru cta Dirty va Green 4 km. Trén
tuyén Green va Bull khong cé diém x4 nao, trén tuyén Dirty ¢6 01 diém
x4 cach diém thuong luu 5 km. Luu luong cta tuyén Dirty tai thurong luu
0,5 m3;’sec, ham lugng BOD 1,7 mg/l, DO = 8.3 mg/l, nhiét d) trung binh
20°. Tai diém x4 ¢6 hnu lugng trung binh 14 0.261 m*/sec, BOD = 20 mg/l,
DO = 1 mg/l. Luu luong tai diém thuong Ivu Bull 0,14 m*/sec, tai Green
0,38 mg/l. Tinh toan ham lugng BOD, DO sau diém xa va sau ngd ba
hop luu ciia Dirty va Green dé xem xét mire dd anh huong.

3.4.2. Két qua

QUAL 2-E for Windows (32 bit version)
copyright 1997/99
by C.R. Nippert and J. Davis
Widener University, Chester Pa
all rights reserved

CONTROL DATA

INPUT DATA

File : C:\Program Files\QUAL2E99\workshop, TXT
Basin : DATA SET X1 - DIRTY RIVER REACHES FOR EXAMPLE PROB
Run : STREAM QUALITY MODEL--QUAL-II WORKSHQOP DATA SET 1

Date : 7/9/2006
Time : 16:45

SIMULATION OPTIONS

Temparature YES
BOD YES
Algae NO

Periphyton NG
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Phosphorous cycle
Nitrogen cycle
Disolved oxygen

Fecal Coliforms
Conservative Minerals

NO
NO
YES
NO
NG

Arbitrary Non-conservative NO

CONTROL QPTIONS

Ligt data input

Write optional summary
Flow Augmentation
Steady state simumlation
Discharge coefficients
Print LCD/solar data
Plot BOD on CRT

Sat downstream quality
Data is METRIC

SIMULATION PARAMETERS

Length of element
Maximum iterations
Temperature
Nitrification Inhibition
Algae growth rate
Dissolved Oxygen

BASIN STRUCTURE

Humber of headwaters
Kumber of reaches

YES
NO
NO
YES
YES
YES
YES
NO
YES

1.00 km
10

1.000 €
0.00100
0.01000 1/hr
0.00100 mg/L

w/o headwaters 3
Total reaches 6
Number of junctions 2
Number or point loads/sinks 2
Number of dams 1
Number of all elements 45
BASIN GEOGRAPHY
Latitiude 42 .50
Longitude 83.30
Standard Meridian 75.00
BASIN METECRLOGICAL DATA
Day of year kN
Date mon/dy 1/1
Timea of Day 12.00

Evaporation coefficients
AE
BE

Net solar radiation

0 m/hr mbar
5.5E-06 m/hr mbar {m/sec}
100.000 Langleys/hr
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REACH CLIMATE DATA

No Nama Elevation Dust Cloudiness Wind
Attenuation Speed
{m) mps}

1 RCH= DIRTY RIVER 150.00 0.1300 0.2000 2.500
2 RCH= CLEAR CREEK 150.00 0.130Q 0.2000 2.500
3 RCH= BULL RUN 150.00 0.1300 0.2000 2.500
4 RCH= GREEN POND 150.00 0,1300 0.2000 2.500
& RCH= BELOW DAM 150.00 0.1300 0.2000 2,500
6 RCH= DIRTY RIVER 150.00 0.1300 0.2000 2.500

REACH CLIMATE DATA (cont.)

No Name Dry Wet Pressure
Bulb Bulb
C) {C) {mbar}
1 RCH= DIRTY RIVER 25.0 20.0 $80.00
2 RCH= CLEAR CREEK 25.0 20.0 980.00
3 RCH= BULL RUN 25.0 20.0 $80.00
4 RCH= GREEN POND 25.0 2¢.0 S80.00
5 RCH= BELCW DAM 25.0 20.0 g80.00
6 RCH= DIRTY RIVER 25.0 20.0 9B0. 00
TEMPERATURE CORRECTION FACTORS
BOD Decay 1.04700
BOD Settling 1.02400
Reareation 1.01590
50D Uptake 1.06000
Organic N Decay 1.04700
Crganic N Sattling 1.02400
Ammonia Decay 1.08300
Ammonia Source 1.07400
Nitrite Decay 1.04700C
Organic P Decay 1.04700
Organic P Settling 1.02400
Dissclved P Source 1.07400
Algaa Growth 1.04700
Algae Respiration 1.04700
Algae Settling 1.02400
Coliform Decay 1.04700
Noenconservative Decay 1.00000
Kenconservative Settling 1.02400
Nonconservative Source 1.00000

ALGAE, NITROGEN AND PHOSPHOROUS DATA

Oxygen Balance Data
02 uptake by NH3 oxidation 0.000 mg 02/mg N
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02 uptake by NO2 oxidation
02 preoduction by algase
02 uptake by algae
Algae properties
Algae Nitrogen Content
Algae Phosphorcous Content
Algaa Growth Rate
Algae Respiration Rate
Nitrogen half sat coef
P half sat coef

0.000 mg 02/mg N
1.600 mg 02/mg algae
.000 mg 02/mg algae

[3+]

.085 mg N/mg algae
.013 mg P/mg algae
.000 1/dy
.000 1/dy
.150 mg/L
.025 mg/L

(=T & I o Rl I wn I e J

Algae salfshade extinction coefficients

Linear term
Nonlinear term
Algae Pref for Ammonia
Pariphyton properties
Temperaturae Factor
Max Photosynthesis Rate
Ragpiration Rate Ratio
N half sat ccoef
F half sat coef
Fraction of solar radiation
converted to heat
Nitrification coefficient

LIGHT SIMULATION CPTIONS

Light function option:
Daily averaging option:
Algae growth opticn:
Light saturation coef
Light awveraging factor
Hours of daylight
Total daily radiation

DOWNSTREAM CONDITIONS

Sat downstream quality
Temperature -17.8 C
Coliform 0.00
DG G.00
ECD 0.00
Mineral 1 0.00
Minaral 2 0.00
Mineral 3 0.00
Arbitrary Nocnonservative
Algae 0.0000
Organic Nitrogen 0.00
Ammonia 0.00
Nitrite 0.00
Nitrate 0.00

Orgainc Phosphorus
Dissolwved Phosphorous

0.027 1/m{ug cha/L}
0.016 1/m{ug cha/L}*2/3
0.000

0000
0G0
.0000
. 000 mg/L
.000 mg/L

o 9O Wwao

0.0000
10.0000

Half Saturation
Daily Average
Multiplicative
0.0000 Langleys/min
0.9820

12.000

0.000 Langleys

NO

0.00
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REACH DATA

IDENTIFICATION
No Name From To Elements
(km) (km)

1 RCH= DIRTY RIVER 46.00 30.00 16
2 RCH= CLEAR CREEK 15.00 10.00 5
3 RCH= BULL RUN 2,00 Q.00 2
4 RCH= GREEN POND 10.00 4.00 6
5 RCH= BELOW DAM 4.00 0.00 4
6 RCH= DIRTY RIVER 30.00 18.00 12
INITIAL CONDITIONS

No Name Temp Do BOD Coliform

(C)  {mg/L) (mg/L) {(No/100mL)

1 RCH= DIRTY RIVER 20.00 0.00 0.00 0.00
2 RCH= CLEAR CREEK 20.00 0.00 0.00 0.00
3 RCH= BULL RUN 20.00 0.00 0.00 0.00
4 RCH= GREEN POND 20.00 0.00 0.00 0.00
5 RCH= BELOW DAM 20.00 0.00 0.00 0.00
6 RCH= DIRTY RIVER 20.00 0.00 0.00 0©.00

INITIAL NITROGEMN AND PHOSPHOREQUS COEFFICIENTS

No Name Chloropyhll Organic Dissolved
Phosphorus Phosphorus

(ug/L} (mg /L) (mg/L)
1 RCH= DIRTY RIVER 0.000 0.000 0.000
2 RCH= CLEAR CREEK 0.000 0.000 0.000
3 RCH= BULL RUN ¢.000 0.000 0.000
4 RCH= GREEN POND 0.000 0.000 G¢.000
5 RCH= BELOW DAM 0.000 0.000 0.000
6 RCH= DIRTY RIVER 0.000 ¢.000 0.000

INITIAL NITROGEN AND PHOSPHOREOUS COEFFICIENTS (continued)

No Nama Organic Ammonia Nitrite Nitrate

Nitrogen As N As N As N

{mg/L) {mg/L}) (mg/L) {mg/L)
1 RCH= DIRTY RIVER 0.0000 0.0000 0.0000 ©.0C000
2 RCH= CLEAR CREEK 0.0000 0.0000 0.0000 0.0000
3 RCH= BULL RUN 0.0000 0.0000 0.0000 0,0000
4 RCH= GREEN POND 0.0000 0.0000 G.0000 ©0.0000
5 RCH= BELOW DAM 0.0000 0.0000 0.0000 0.0000
& RCH= DIRTY RIVER 0.0000 0.0000 0.0000 0.0000
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HYDRAULIC DATA
Trapezoidal channels NOQ
Nc Name Sida Side Bottom Channel Manning
Slope Slope Channel Slope N
(m/m} (m/m) (m) (m/m)
1 RCH= DIRTY RIVER ©.000 0.000 0.0 D.000 0.040
2 RCH= CLEAR CREEK 0.000 0.000 0.0 0.000 0.040
3 RCH= BULL RUN 0.000 0.000 0.0 0.000 0.040
4 RCH= GREEN FOND 0.000 0.000 0.0 Q.000 0.040
5 RCH= BELOW DAM 0.000 D.000 .0 0.000 0.040
& RCH= DIRTY RIVER 0.000 0.000C 0.0 0.000 0.040
Discharge coefficients YES
No Name Disp Vel Vel Depth Depth
K Coaf Exp Coef Exp
1 RCH= DIRTY RIVER 60.00 0.25 0.300 0.440 0.550
2 RCH= CLEAR CREEK 60,00 0.38 0.370 0.510 0.610
3 RCH= BULL RUN 120.00 D.28 0.350 0.480 0.580
4 RCH= GREEN POND 6000.00 0.065 2.000 1,100 0.001
5 RCH= BELOW DAM 290,00 ¢.38 0.37¢ 0.510 0.610
& RCH= DIRTY RIVER 400.00 0.22 0.330 0.430 0,380
FLOW AUGMENTATION
Flow Augmentation NO
REACTION COQEFFICIENTS
No Name Option BOD BOD
Decay Ramoval
Rate Rate
1 RCH= DIRTY RIVER Thackson and Krenkel (5} 0.6000 0Q.0000
2 RCH= CLEAR CREEK OConnor and Dobbins (3) 0.6000 0.0000
3 RCH= BULL RUN OConnor and Dobbins (3) 0.6000 0.0000
4 RCH= GREEN POND CConnor and Deobbins (3) 0.6000 0.0000
% RCH= BELOW DAM OConnor and Dobbins (3) 0.6000 0.0000
& RCH= DIRTY RIVER Thackson and Krenkel (5} 0.6000 0.0000
REACTION COEFFICIENTS (continued)
No Name Sadiment K2 a b
Oxygen
Daemand
g/n*2dy
1 RCH= DIRTY RIVER 0.5000 0 0 0.0000
2 RCH= CLEAR CREEK 0.0000 0 0 0.0000
3 RCH= BULL RUN 0.0000 0 0 0.0000
4 RCH= GREEN POND 1.0000 0 0 ¢.0000
S RCH= BELOW DAM 0.0000 0 0 0.0000
6 RCH= DIRTY RIVER 0.5000 0 0 0.0000
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NITROGEN AND PHOSPHOREQUS COEFFICIENTS

No Name Organic Organic Ammonia Benthos
He Name Nitrogen Nitrogen Oxidation Ammonia
Hydrolysis Settling Source

{1/dy) (1/dy} 1/dy) {mg/m"2 dy)

1 RCH= DIRTY RIVER 0 0 0 0.000
2 RCH= CLEAR CREEK 0 0 0 0.000
3 RCH= BULL RUN 1] 0 ¢! 0.000
4 RCH= GREEN POND 0.000 0.000 0.00¢ 0.000
5 RCH= BELOW DAM 0 0 0 0.000
6 RCH= DIRTY RIVER 0 o 0 ¢.000

NITROGEN AND PHOSPHOREOUS COEFFICIENTS {continued)

No Name Nitrite Phos Phos Dissclvd
Oxidation Decay Settling Phos
(1/dy) {1/dy) {l/dy) (mg/m*2 dy)

1 RCH= DIRTY RIVER ¢.000 0.0000 0.0000 0.000
2 RCH= CLEAR CREEK 0.000 0.0000 0.0000 0.000
3 RCH= BULL RUN 0.000 0.0000 0.0000 0.000
4 RCH= GREEN POND 0.C00 0.0000 0.0000 0.000
5 RCHE= BELOW DAM 0.000 0.0000 0.0000 Q.000
6 RCH= DIRTY RIVER 0.000 0.0000 0.0000 0.000
ALGAE AND OTHER COEFFICIENTS
Ne Nama Chloreopyll Algae Nonalgal Cocliform
To Algae Settling Light Decay
Ratio Rate Extine Coef

(ug chla/mg) (ft/dy) (1/££)  (1/dy)

1 RCH= DIRTY RIVER 0 0 0 0
2 RCH= CLEAR CREEK o 0 0 0
3 RCH= BULL RUN ¢.00000 C.0000 ¢.0000 o0.0000C
4 RCH= GREEN POND 0 0 0 0
5 RCH= BELOW DAM 0 0 0 0
6 RCH= DIRTY RIVER 0 0 0 0

ALGAE/OTHER COEFFICIENTS {continued)

No Name Abitrary Arbitrary Benthos
Noncons Noncons Source
Decay Settling Rate
(1/dy) (1/ay) (mg/m*2 dy)
1 RCH= DIRTY RIVER 0.000 0.000 0.000
2 RCH= CLEAR CREEK 0.000 0.000 0.000
3 RCH= BULL RUN ¢.000 0.000 0.000
4 RCH= GREEN POND 0.000 0.000 0.000
5 RCH= BELOW DAM 0.000 0.000 0.000
6 RCH= DIRTY RIVER 0.000 0.000 0.000
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INCREMENTAL INFLOW

Ne Name Flow Temp
{cms)  (C)
1 RCH= DIRTY RIVER 0.261 18.0C
2 RCH= CLEAR CREEK 0.008 1B.0O
3 RCH= BULL RUN 0.0¢03 18.0
4 RCH= GREEN POND 0.015 18.0
5 RCH= BELOW DAM 0.015 18.0
6 RCH= DIRTY RIVER ¢.108 18.0

Do BOD Coliform
(mg/L} (mg/L} (No/l0OmL)
1.00 20.00 ¢.00
1.00 5.00 0.00
1.00 5.00 0.00
1.00 5.00 0.00
1.00 5.00 0.00
1.00 50.00 0.00

INCREMENTAL INFLOW NITROGEN AND PHOSPHOREQUS COEFFICIENTS

No Name Chlorepyhll Organic Dissolved
Phosphorus  Phosphorus
(ug/L} {mg/L) {ng /L)
1 RCH= DIRTY RIVER 0.000 ¢.0000 0.000
2 RCH= CLEAR CREEK 0.000 0.0000 0.000
3 RCH= BULL RUN 0.000 0.0000 0.000
4 RCH= GREEN POND 0.000 .0000 0.000
5 RCH= BELOW DAM 0.000 0.0000 0.000
6 RCH= DIRTY RIVER 0.000 0.0000 0.000
INITIAL NITROGEN AND PHOSPHOREQUS COEFFICIENTS {continuead)
No Name Organic Ammonia Nitrite HNitrate
Nitrogen As N As N As N
{mg/L) (mg/L) {mg/L) (mg/L)
1 RCH= DIRTY RIVER 0.0000 0.0000 0.0000 0.0000
2 RCH= CLEAR CREEK 0.0000 0.0000 0.0000 0.00Q00
3 RCH= BULL RUN 0.0000 0.0000 0.0000 0.0000
4 RCH= GREEN POND 0.0000 0.0000 0.0000 0.0000
5 RCH= BELOW DAM 0.0000 0.0000 0.0000 0.0000
& RCH= DIRTY RIVER 0.0000 0.0000 0.0000 0.0000
HEADWATER PROPERITES
Number of headwaters 3
No Name Flow Temp DO BOD
(cms}  (C) (mg/L) {mg/L)
1 RCH= DIRTY RIVER
HDW= DIRTY RIVER 0.50 22.0 B.30 1.70
2 RCH= CLEAR CREEK
HDW= CLEAR CREEK 0.38 15.0 Q.00 2.00
3 RCH= BULL RUN
HDW= BULL GAGE 0.14 21.0 5.00 20.00
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HEADWATER NITROGEN AND PHOSPHORUS

No Name Coliform Chlorophyll Organic Dissolved
Phosphorus Pho=s
{(No/100ml} (ug/L) {mg/L} {mg/L)

1 RCH= DIRTY RIVER
HDW= DIRTY RIVER 0.000 G.000 0.000 0.000

2 RCH= CLEAR CREEK
HDW= CLEAR CREEK 0.000 0.000 G.000 0.000

3 RCH= BULL RUN
HDW= BULL GAGE G.000 0.000 ¢.000 0.000

HEADWATER NITROGEN AND PHOSPHOREOUS COPNCENTRATIONS {continued)

No Nama Organic Ammonia Nitrite Nitrate
Nitrogen As N As N hs W
(mg/L)  (mg/L) {mg/L) (mg/L)

1 RCH= DIRTY RIVER
HDW= DIRTY RIVER 0.000 0.000 0.000 0.000

2 RCH= CLEAR CREEK
HDW= CLEAR CREEK 0.000 0.000 0.000 0.000

3 RCH= BULL RUN
HDW= BULL GAGE 0.000 0©.000 0.000 0.000

SOURCE/SINK & DAM SITE DATA

POINT SOURCE/SINK PROPERITES

No Namae Typa Prent Flow Temp DO BOD
Treat
{(cmg) (C)  (mg/L) (mg/L)

1 RCH= DIRTY RIVER
5 PTL= RIVER C SQURCE 0.0000 0.480 45.0 4.00 45.00

6 RCH= DIRTY RIVER
6 PTL= DIVERSI SINK 0.0000 -0.500 20.0 8.00 2.00
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POINT SOURCE/SINK Minerals

No Namo Coliform Chlorophyll Organic Dissolved
Phosphorus Phos
{(No/100ml) ({(ug/1) {mg /L) {mg/L})

1 RCH= DIRTY RIVER
5 PTL= RIVER C 0.0000 0.0000 0.0000 0.0000

6 RCH= DIRTY RIVER
6§ PTL= DIVERSI 0.000¢ 0.0000 0.0000 0.0000

POINT SOURCE/SINK Minerals

No Name Organic Ammonia Nitritae Nitrate
Nitrogen As N As N As N
(mg/L)  (mg/L) (mg/L) (mg/L}

1 RCH= DIRTY RIVER
5 PTL= RIVER C 0.000 0.000 0.000 0.000

& RCH= DIRTY RIVER .
6 PTL= DIVERSI 0.000 G.000 0.000 0.000

DaM SITE DATA

No Name A Dam B Dam Fraction Height
Over Dam of dam
{m})
5 RCH= BELOW DaAM
1 Element 1.25¢ 1.100 1.0000 3.9

3.4.3. Két qua tinh toan thuy luc

QUAL 2-E for Windows (32 bit wversion)
copyright 1%97/9%

by C.R. Nippert and J. Davis

Widener University, Chester Pa

all rights reserved

sommmmsse ss=========== CONTROL DATA =========== == ===

HYDRAULIC DATA

File : C:\Program Files\QUAL2E9%\workshop.RYD
Basin : DATA SET X1 - DIRTY RIVER REACHES FQR EXAMPLE PROB
Run i STREAM QUALITY MODEL--QUAL-II WORKSHCOP DATA SET 1

Date : 7/9/2006
Time : 16:4%
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==== JTEADY STATE SIMULATION =

ce

Point
Flow
{cms)

HRYDRAULICS SUMMARY {part 1}
El Rch El Begin End Flow
No No No Sour
{km) {km) {cms)
RCH= DIRTY RIVER
111 46.00 45.00 0.316
212 45.00 44.90 0.533
31 3 44.00 43,00 0.549
4 1 4 43.00 42.00 0.5%68%
31 5 42,00 41.900 1.06
6 1 6 41,00 40.00 1.08
T1 7 40.00 39,490 1.09
8 18 39,00 38.00 1.11
9 19 38B.00 37.00 1.13
10 1 10 37.00 36.00 1
11 1 11 36.00 35.0Q 1
12 1 12 35.00 34.00 1
13 1 13 34.00 33.00 [
14 1 314 33.00 32.00 1
15 1 15 32.00 31.00 1
16 1 16 31,00 30.00 1
RCH= CLEAER CREEK
17 2 1t 15.00 14.Q0 0.38
18 2 2 14.00 13.00 0.38
19 2 3 13.00 1z2.00 0.38
20 2 4 12.00 11.00 0.38
21 25 11.00 10.00 0.38
RCH= BULL RUN
22 31 2.00 1.00 0.14
23 3 2 1.00 0.00 0.14
RCH= GREEN POND
249 41 10.00 9.00 0.53
25 4 2 9.00 8.00 0.53
26 4 3 8.00 7.00 0.53
27T 4 4 7.00 6.00 0.54
28 4 5 6.00 5.00 0.54
28 4 ¢© 5.00 4,040 0.5%4
RCH= BELOW DaM
30 51 4.00 3.00 0.5
31 5 2 3.00 2.00 0.55
32 9 3 2.00 1.00 0.55
33 5 4 1.00 0.00 0.56
RCH= DIRTY RIVER
34 &6 1 30.00 29.00 1.8
3% 6 2 29.00 28.00 1.8
36 6 3 28.00 27.00 1.8

.14
.16
.18
.19
.21
.22
24

2
3
5
6
g

2
3

4
&
9
1
4
&

5
4
7
1

1
2
3

Lo T I v

o o oo

- s [sae T IR i - T e [ ] [or e B v B an B an ]

[

.48

Lo e T v I - e I e

SO e 00O o000
ST TS T =

=

(=)}

Lo

cC oo oo
]
=
=
o

oo
L B
o O
—
wnoen

Lo B e e B o B o B
]
=
M2
in

0.00375
0.00375
G.00375
0.00375

G.009
2.009
G¢.009



Mot s5 phan mém tinh todn thiét k& cng trinh cdp thodt nudc va bao vé ngudn nudc

165

37 6 4 27.00 26.00 1.84
3 6 5 26.00 25.00 1.85
3% 6 6 25.00 24.00 1.386
40 6 7 24,00 23.00 1,37
41 ¢ 8 23.00 22.00 1.37
42 6 9 22,00 21.00 1.38
43 6 10 2:1.00 20.00 1.39
44 5 11 20.00 19.00 1.4
45 € 12 19.00 18.00 1.41
HYDRAULICS SUMMARY {part 2}
%1 Rch Bl velocity Travel Depth
Na No No Time
{m/s) iday) {ml
RCH= DIRTY RIVER
111 0.205 0.056 0.306
212 0.207 0.058 0.311
313 0.20% 0.055 0.316
4 1 4 0.211 0.055 0.322
515 0.255 0.045 0.455
61 ¢ 3.256¢ 0,045 0.458
717 0.257 0.045 0.4862
818 0.2%8 0,045 0.466
918 0.259 0.045 0.47%0
10 1 10 0.260 0.044 0.474
11 1 11 0.261 0,044 0.477
12 1 12 0.262 0.044 0.481
13 1 13 0.264 0.044 0.485
14 1 14 0.265 0.044 0.488
15 1 15 0.266 0,044 0.492
16 1 16 0.2&e7 0.043 0.495
R(CH= CLEAR CREEE
17 21 0.266 0.044 0.283 5
18 2 2 0.266 0,043 0.284 5
19 2 3 0.267 (0.043 0.285 5
20 2 4 0.267 0.043 0.28% 5
21 2 5 0.268 0.043 0.286 5
RCH= BULL RUN
22 31 0.:141 0.08BZ2 0.154 [
23 3 2 0.142 0.082 0.15% ]
ECH= GREEN FOND
24 4 1 0.01% 0,626 1.089 26,
25 4 2 0.01% 0.620 1.099 26
26 4 3 0.01% 0.614 1.089 25
27 4 4 0.019 0.808 1.09% 2%
28 4 5 0.01% 0,603 1.085 25
2% 4 & 0.019 0.597 1.089 25.

0 0.009

¢ 0.009

0.5 G.00%9

a 0.009

0 0.00%9

0 ¢.009

4] 0.009

o 0.009

0 0.00%9

Width Volume

{m) fm"~ 3}

233 2.37e+03

271 2.57e+03

309 2.63e+03

345 2.68e+03

173 4.17e+03

194 4.22e+03

215 4.26e+03

235 4.31e+03

255% 4.35e+03

275 4.3%e+03

295 4.44e+03

314 4.48e+03

334 4.52e+03

353 4.57e+03

372 4.6le+03

39 4.6%e+03
061 1.43e+03
062 1.44e+03
L0862 1.44e+03
063 1.,45%e+03
063 1.45e+03
.489 le+03
L4923 1.01e+03
231 2.88e+04
L1109 2.87e+04
.987 2.86e+04
.867 2.84e+04
748 2.83e+04
630 2.82e+04

O WD WD WD WD WD o MDD 0D @@ O
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RCH= BELOW DAM
3¢5 1 0.30%5 0.038 0.354 5.092 1.Ble+03
31 5 2 0,305 0.038 0.356 5.099 1.8le+03
32 5 3 0,306 0.039 0.357 5.100 1.82e+03
33 5 4 0.307 0.038 0.358 5.101 1.83e+03
RCH= DIRTY RIVER
34 ¢ 1 0.268 0.043 0.539 12.558 6€,77e+03
35 6 2 0.268 0.043 0.540 12.576 6£.79e+03
36 6 3 0.26% 0.043 0.541 12.594 6.8le+03
37 64 0.269 0.043 0.342 12.612 6,34e+03
38 6 5 0.269 0.043 0.243 12.630 6.8¢€e+03
39 6 6 0.243 0.048 0.483 11.547 5.5Be+03
40 & 7 0.2494 0.047 0.484 11.56%9% 5.6e+03
41 6 B 0.244 0.047 0.485 11.591 5.63e+03
42 & 9 0,245 0.047 0.486 11.613 5,65a+03
43 6 10 0.245% 0.047 0.488 11.635 5.67e+03
44 6 11 0.246 (.047 0.489 11.657 5.7e+03
45 6 12 0.246 0.047 0.480 11.678 5.72e+03
HYDRAULICS SUMMARY (part 3}
£1 Rch E1 Bottom X-sec Dispersion
No WNo Ho Area Area Coef
(m™~2) (m~2) (m™~2/s)
RCH= DIRTY RIVER
111 8847 2.518 0.574¢
212 8856 2.574 0.5884
313 8944 2.628 d.602
41 4 8990 2.683 0.6155%
515 1.008e+04 4.171 0.%925
616 1.01le+04 4.21¢6 1.004
7T 17 1.01l4e+04 4.26 1.016
818 1.017%7e+04 4,305 1.027
919 1.02e+04 4.348 1.038
13 1 10 1.022e+04 4.393 1.05%
11 1 11 1.925e+04 4.437 1.061
121 12 1.028e+04 4.48 1.072
121 13 1.031e+014 4.524 1.084
14 1 14 1.033e+04 4.587 1.095
151 15 1.036e+04 4,61 1.106
16 1 16 1.038e+04 4.653 1.117
RCH= CLEAR CREEK
17 2 1 5630 1.434 0.6997
18 2 2 5631 1.438 0.7023
19 2 3 5633 1.442 0.7048
20 2 4 5635 1.446 0.7074
21 2 5 5637 1.449 0.71
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RECH= BULL RLN

22 31 6799
23 3 2 6806
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RCH= GREEN FOND

.844e+04
.831e+04
.B13e+04
.807e+04
.795e+04
.183e+04

Lo RTINS VU I
RS NI UV L N

3%

BELCW DAM
SBOB
2812
5815
5819

N

DIRTY RIVER
1.364e+04
1.266e+04
1.368e+04

1.37e+04
1.372e+04
1.252e+04
1.2504e+04
1.256e+04
1.25%2+04

10 1.26le+04

11 1.,2&64e+04

12 1.266e+04

1.
1.

P =

a0z
005

28.84

28.7
28.57
28.44
28.31
28.18

.B05
.B13
.821
.828

L7167
.7188
.812
.834
. 857
. 574
.99
.624
.649

et MmO 3

5.673
5.698
5.722

0.448
0.4519

Lab Le) L Aar

15,
15.
15.
15.

15

15,

21
.23
.25
27

8.
g8

o oo oy 000D O

05
15
33
48
.62
77

4
3
2
2

G15
.04

L0066
L0982
1LY
. 647
.676
.704
.T33
6.761
6.780
6.817

3.4.4, K&t qua chat lugng nudc tai cac diém trén dong séng

QUAL 2-E for Wwindows

copyright 19%97/99
by C.R. Nippert and J. Davis

Widener University, Chester Fa

all rights reserved

WATER QUALITY DATA

File
Basin :

Run

Date
Time

C:\Program Files\QUALZ2E%%\workshop.QUA
DATA SET ¥1 - DIRTY RIVER REACHES FOR EXAMPLE PROB
STREAM QUALITY MODEL——QURﬂ‘II WORKSHOFP DATA SET 1

7/9/20086
16:45

{32 bhit wversion)

CONTROL DATA
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STEADY STATE SIMULATICON
WATER QUALITY VARIABLES (part 1}

El Rch E1 Censervative Minerals
Na No No Temp

RCH= DIRTY RIVER
21.88
21.779
21.68
21.63
31.54
30.79%
Jo.1i1
25.49
28.93
28.41
27.83
27.49
27.09
28.72
26.38
26,06

=1 oy Lh B Lo B

= =
W N = O
o e
W N O o d e e o

i
s
[
fi=Y

1

13

o
o e e T

e
ThoLm

RCH= CLEAR CREEEK

17 21 15.49

18 2z 2 15.95

19 2 3 16.37

20 2 4 16.77

21 2 5 17.13
RCH= BULL RUN

22 31 21.18

23 3 2 21.31

RCH= GREEN POND
24 41 18,95
25 4 2 19.54
26 4 3 20.00
27 4 4 20.38
28 4 5 20.87
29 4 g 20,88

RCH= BELOW DAM
36 51 21.02
315 2 21.Q5
32 5 3 21.07
33 5 4 21.13

RCH= DIRTY RIVER
34 61 24.39
35 6 2 24,25
36 6 3 24,12
37 6 14 24,00
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38
g
40
41
42
43
44
45

o h v on oy Dy Oy

2
2
2z

[ =i = = B R R

[ =

23
23.
23.
23.
23,

g9
78
65
53
41
3.31
3.20
3.11

STEADY STATE SIMULATION

WATER QUALITY VARIARBLES {part 2}
El Rch El1
No No No 0] BOD OrgiN
(mg/L) (mg/L) (mg/L)
RCH= DIRTY RIVER
1 11 7.99 2.198 0.000
2 12 7,74 2.648 0,000
1 13 7.54 3.055 0.000
4 1 4 7.35 3.473 0.000
5 15 5.09 21.640 0.000
g 1 6 4,42 20.697% 0.000
7017 3.81 19.838 0.000
3 18 3.53 192,051 6.000
9 19 3.24 18.328 0.000
10 1 10 3.04 17.662 0.000
11 1 11 2.80 17.046 0.000
12 1 12 2.81 16.475 0.000
13 1 13 2.77 15.944 0.000
14 1 14 2.75 15.449 0.000
15 1 15 2.76 14.98% 0.000
16 1 16 2.80 14.53% 0.000
RCH= CLEAR CREEK
17 2 1 3.43 1.971 0.000
18 2 2 5.61 1.942 0.000
19 2 3 6.98 1.912 ¢.000
20 2 4 7.84 1.883 0.000
21 2 5 g8.3¢6 1.862 0.000
RCH= BULL ROUN
22 31 7.15 18.865 0.000
23 3 2 7.85 17.762 0.000
RCH= GREEN POWD
24 4 1 8.30 5.175 0.000
25 4 2 7.12 3.955 0.000
26 4 3 .38 3.021 0.000
27 4 4 5.98 2.313 0.000
28 4 5 5.94 1.788 0.000
29 4 6 65.43 1.429 0.000

o Lo I ol TR e R

L]

o O oo o

WH3N
{mg/L}

.00a
.000
.06o
.000
.000
.ogo
.000
.000
L0000
o0o
000
.000
L0000
0oo
.000n
L0000

el el =l = = e i I = = R

. 000
.000
.o00
.000
, 000

.000
L0040

.000
L000
.000
L0ea
.000
.00no

NOZN
(mg /L)

L) O o o a0

o]

Lan T an B R i T T e

.0ao
.0o0
L000
.00o0
L0080
.000
000
L0060
.000
. 000
.Qoo0
060
000
.000
L0006
.00

o e e e e W N = e e e N

.2oo0
.00
.000
.000
.000

LGOD
.0oa

.000
000
.060
.000
L0000
L0ao
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RCH= BELOW DAM
0 51 B.14 1.269 0.600 0.000 0.900
31 5 2 B.25% 1.264 0,000 0.000 0.000
32 5 3 8,32 1.2a0 0.000 0.000 0.000
33 5 4 8.35 1.348 0.000 0.000 0.000
RCH= DIRTY RIVER
34 g 1 4.72 10,352 0.000 0.000 0.000
35 6 2 4.69 10.226 G.000 0.000 0,000
36 6 3 4.68 10.107 0.000 0.000 0.000
37T 6 4 4.67 9,992 a.000 0.000 0.000
38 & & 4.67 9.884 0.000 ¢.000 0.000
39 6 & 4,68 9.808 0.000 0.000 0,000
40 &6 7 4,69 9.745 0.000 0.000 0.000
41 & 8 4.70 9.686 0.000 0.000 0.000
42 & 9 4.72 9.629 0.000 0.000 0.000
43 6 10 4,74 9.576 0.000 0.000 0.000
44 6 11 4,76 9.524 0.000 0.000 0.000
45 & 12 4.78 9.478 0.000 0.000 0.0006
STEADY STATE SIMULATION
WATER QUALITY VARIABLESR {part 3)
El Rch E1 Total Total
No No Ho NO3N N OrgP DisP P
(mg/L} (mg/L) (mg/L) (mg/L) (mg/L)
RCH= DIRTY RIVER
111 0.00 0.0600 0.000 0.000 0.000
212 G.00 0.000 0.000 0.000 0.000
313 0.00 0.000 0.000 0.000 0.000
4 1 4 0.00 0.000 0.000 ¢.000 0.000
5165 0.00 0.000 0.000 0.000 0.000
61 6 0.00 G. 000 0.000 0.000 G.000
17 0.00 0.000 G.7000 0.a00 0.000
8§18 0.00 0.000 0.000 0.000 0.000
219 0.00 0.000 0.000 0.000 0.000
101 10 o0.00 ¢.000 0.000 0.000 0.000
11 1 1t 0.Q0 0.000 0.000 G.000 0.000
12 1 12 a.00 0.000 G0.000 0.000 0.000
131 13 0.00 0.000 0.000 0.000 0.000
14 1 14 0.Q0 0.000 0.000 0.000 0.000
151 15 0.00 0.000 0.000 0.000 0.000
16 1 1e 0.00 0.000 0.000 0.000 0.000
RCH= CLEAR CREEK -
17 21 0.00 0.000 0.000 Q.000 0.000
18 2 2 0.00 0.000 0.000 0.000 0.000
19 2 3 0.00 0.000 0.000 0.000 0.000
20 2 4 0.00 0.00Q 0,000 0.000 0.000
21 2 5 0.00 0.000 0.000 0.000 ¢.000
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RCH=
22 3 1
23 3 2

RCH=
24 4
25
Z6
27
28
29

Y S N A =
SR B W R

RCH=
30 5 1
31 5 2
32 5 3
33 5 4

o

AW 0D - DN e B ]

34
35
36
37
3g
39
40
41
42
43
44
45

10
11
12

foa B SR A A e S VO W A= T SR SR

WATER QUALITY VARIABLES

El Rch E
No No No

BULL RUN
0.00 0
0.00 G.

GREEN POND
0.4Q0
.00
.00
.00
.00
.00

o B o T e B o B )
Lo T e T oo R I e

BELOW DAM
G.00
0. 00
G.00
0.00

[ e I e e

DIRTY RIVER
.00
.00
.00
.00
.00
.00
.00
.00
.00
0.00
0.00
0.00

fn e T e o v e o
Lo Tl aiv I o N e T L S ]

1 Coliform

(#/100mL}

Lo B o T e - e R s

oD oo

Lo I e I o Y e e s

. 000
L000

.000
000
. 000
. 000
.000
L000

. Qoo
000
e
L0000

.000
L0006
. 000
.000
L0000
. 000
000
.000
.Goo
d.000
0.000
0.000

0.000
0.060

.00
.aono
e
.00
000
L0000

Lo TR o v . e |

.000
.000
L000
.000

[ I o )

.000
.00
.000
.000
.000
L0000
L0006
L0000
000
0.000
0.000
0.000

QDo OO0 0000

(= e v ESU RN SRR B VU S
[ N e e
[Nl e < IR o SR BT U N ) e

10 1 10
111 11

DIRTY RIVER
.00
.o
.00
.00
.00
.00
.00
.00
.00
.00
.00

fove I e I e T i e e T e e e B

000 0.000
000 0.000
L0000 0.000
.000 0.000
.Q00 0.000
.000 0.000
Q00 0.000
L000 0.000
.G00 0.000
. 000 0.000
.G00 0.000
.000 0.000
.Q00 0.000
L0090 0.000
. 000 0.000
L 000 0.000
.GQ0 0.000
.000 0.000
. GO0 0.000
Q0o 0.000
.Q00 0.000
0.000 0.000
0.000 0.000
0.000 0.000

{part 3}

CHLA
NO3N
{ug/L)

0.000
0.000
Q.000
0.000
0.000C
0.000
0.000
0.000
0.000
0.000
0.000
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12 1 12 0.00 0.000
13t 13 0.00 0.000
14 1 14 0.400 0.0090
151 15 0.00 0.000
1l 1 16 0.00 C.000

RCH= CLEAR CREEK
17 2 1 0.00 0.000
18 2z 2 0.00 0.000
19 2 3 0.00 0.000
20 2 4 0.c0 0.000
21 2 5 0.00 0.000
RCH= BULL RUN
22 31 0.00 0.000
23 3 2 0.00 Q.000
RCH= GREEMN POND
24 4 1 0.900 0.000
25 4 2 0.00 0.000
26 4 3 0.00 0.000
27 4 4 0.00 0.000
28 4 5 0.00 0.000
29 4 6 0.00 ¢.000
RCH= BELOW DAM
30 51 0.00 0.000
31 5 2 0.00 0.000
32 5 3 0.00 0.000
33 5 4 0.00 0.000
RCH= DIRTY RIVER
34 6 1 0.00 0.000
35 6 2 0.00 0.000
e 6 3 0.00 0.000
37T 6 4 0.00 G.000
g & 5 0.00 0,000
39 6 © Q.00 0.00Q
40 & 7 0.00 0.000
4] & 8 0.40 0.000
42 & 8 0.00 0,000
43 & 10 0.00 0.000
44 & 11 0.00 0.000
45 6 12 .00 0.000
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3.4.5. Md phéng bang biéu d&
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ok

TAI LIEU THAM KHAO

. TCXDVN 51:2006 ~ Thoat nuée dé thi. Mang ludi bén ngoai
va ¢ong trinh — tiéu chuin thiét ké.

. TCVN 5942 - 1995. Chat lugng nudc — tiéu chuin chat lugng mude miit.
. TCVN 5945 — 2005. Nuée thai cong nghiép — tiéu chudn thai.

. Hoang Hué va nhitng ngudi khac
Thodt nude tép 1 — Mang ludi thodt nudc.
Nxb. Khoa hoc va K§ thuat, 2001.

. Nguyén Xuan Nguyén, Tran Pitc Ha
Chaét lugng nutde séng hé vé bdo vé méi truimg nitde.
Nxb. Khoa hoc va Ky thuat, 2004.

. Nguyé&n Van Tin, Nguyén Thi Héng,[Dé Hai |
Cép nude tgp 1 — Mang ludi cdp nudc.
Nxb. Khoa hge va K§ thuat, 2001.

. Duong Thanh Lugng
Gido trinh "H¢ théng cdp nude”.
Nxb. Xay dung, 2008.

- Tai liéu hudng din st dung cac chuong trinh ENPANET, QUAL2E
kém theo phidn mém.
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