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Gido trin, CAP THOAT NuOC
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cAc HE THONG & SO PO

HEé THONG AP NUGC

| - DINH NGHiA HE THONG cAP NUGC
a/ Dinh nghia:

HTCN ! 1a tap hop céc cong trinh ky thuat dung dé thu, xi ly, du tri, diéu hoa van
chuy®n va phan phdi nudc dén cac ddi tuong st dung.

b/ Phén loai:

- Theo do6i tugng sii dung midc: HTCN do thi, cong nghiép, nong nghiép, dudng sit...
- Theo muc dich sii dung midc: HTCN sinh hoat, san xuét, chifa chay.

- Theo phiiong phdp sit dung mide: HTCN truc tiép (thdng), tudn hoan, lién tuc, ...

- Theo logi nguén midc: HTCN mit , ngam,...

- Theo nguyén tdc lam viéc ciia hé théng: HTCN c6 ap, khong ap, tu chay.

- Theo phiiong phdp chila chay: HTCN chifa chdy c6 ap luc cao, thap,...

- Theo pham vi cdp nidc: HTCN bén ngoai nha, HTCN bén trong nha.

Viéc phén loai nay chi mang tinh chét tuong ddi ma théi vi chiing ¢ thé ¢d y nghia
dan xen nhau, khong tach r6i nhau, trong cai nay co cai kia va ngudc lai.

Ta c6 thé két hop cac hé thdng dé lai véi nhau, vi du HTCN sinh hoat + chiia chdy,
san xuét + chlia chdy hodc ca sinh hoat + san xuit va chiia chdy lam mét. Déi véi cac khu do
thi va khu dan cu, ngudi ta thuong két hop HTCN sinh hoat va chifa chdy lam mot. Con d6i
v6i cac xi nghiép cong nghiép (XNCN) ¢6 thé xay dung mot HTCN san xuét riéng va mot
HTCN cho sinh hoat va chtia chay riéng.

THTCN: hé théng cép nudc
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Gida trinh. CAP THOAT NUOC

Il - CAC SO DO HTCN & CHUC NANG TUNG CONG TRINH

1/ HTCN CHO SINH HOAT PO THI:

a/ Phuang an su dung nudc mat:

AA 4

Hinh 1.1: S0 db cdp nude st dung nude médt
b/ Phueng an diing nude ngam:

Cac
giéng

khoan 7 8
va @" 3 5

bom %

cdp 1
Hinh 1.2- So do cdp nudc st dung nude ngam.

A A 4

A A 4

¢/ Phuong an sir dung nhiéu ngudn nudc khac nhau dé cdp nudc cho cac thanh phd I6n:

Hinh 1.3- So do cdp nude st dung nhiéu nguén.
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Gida trinh. CAP THOAT NUOC

KY HIEU VA CHUC NANG CAC CONG TRINH:
1. Céng trinh thu nude: dung dé thu nudc ngudn (song, hd, nude ngm,...).

2. Tram bom c4p 1: dung d& bom nudc tii cong trinh thu 1én cong trinh xii ly.

3. Tram xt' ly: dung dé€ lam sach nudc cap.

4. Céc bé chua nudc sach: ding dé chiia nudc di 1am sach, du trii nudc chiia chdy va diéu hoa
ap luc gilia cac tram xu ly (tram bom 1 va tram bom 2).

5. Tram bom cép 2: dung d& bom nudc ti bé chifa nudc sach 1én dai hodc vao mang phan phdi
cung cap cho cdc déi tugng sii dung.

6. Dai nudc : dung dé dy trit nudc, diéu hoa 4p luc cho mang gitia cac gid dung nudc khac
nhau.

7. Duong éng chuyén téi: dung dé van chuyén nudc tui tram bom cip 2 dén diém déu tién cia
mang ludi phan phéi nudc.

8. Mang Iudi phan phéi nuéc: dung dé van chuyén va phan phdi nudc truc tiép dén cac déi tuong
st dung.

Tuy theo yéu cau vé chat lugng nudc, yéu cau vé cdc chi tiéu kinh t& ky thuat va tiy
theo diéu kién ty nhién tling noi, ngudi ta cé thé:

- T6 hop cac cong trinh lai véi nhau, vi du: t6 hop cong trinh thu nudc v6i tram bom
1, hodc ca cong trinh thu nudc, tram bom 1, tram bom 2 thanh mot khéi.

- C6 thé bét mot sé cong trinh b phan trong mot sé cong trinh néu trén, nhu bd bt
tram bom 2 va tram xt 1y néu chon dugc ngudn nudc tét, c¢6 thé cdp thing cho déi tuong st
dung ma khong can xi ly.

- C6 thé khong cin dai nudc néu hé théng cdp nudc cé cong suét 16n, ngudn dién
luén bao dam va tram bom cép 2 sti dung loai bom ly tAm diéu khién tu dong...

2/ HTCN CHO CAC XI NGHIEP CONG NGHIEP:

Cac xi nghiép cong nghiép rat phong phu, da dang, phu thudc vao day chuyén cong
nghé san xuét céc loai san pham khéc nhau, do dé nhu cdu vé luu lugng, chét lugng cling nhu
ap luc nudc rat khac nhau. Vi thé cac so dd HTCN cho cac XNCN ciing rét da dang.

Khi cac XNCN gan cac khu dan cu va chat lugng nudc san xudt tuong tu nhu chat
lugng nudc sinh hoat, luu lugng nudc san xuat khong 16n thi nén xay dung két hgp HTCN sinh
hoat + san xuét + chtfa chay lam mét hé théng.

0 nhiing ving cé nhiéu xi nghiép cong nghiép tap trung thi nén dung chung mot
HTCN cho cdc XNCN, vi nhu vy sé& giam dudc sd lugng cac cong trinh, hé théng dudng 6ng
va do dé gidm dudc chi phi xay dung cling nhu chi phi quan 1y hé théng.

Nhin chung, ¢6 thé st dung cac so dd cac HTCN nhu da néu trén. Ngoai ra, ¢6 thé
thuic hién theo cac phuong an sau:
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Gida trinh. CAP THOAT NUOC

a/ Cap thing cho san xuat va két hop xi Iy cho sinh hoat:
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Hinh 1.4- So do cdp nudc sén xuét két hop sinh hoat

1. Céng trinh thu. 6. Bé chua nudc sach.

2.Tram bom cép 1. 7. Tram bom cép 2.

3. Ong chuyén dén. 8. Mang éng phan phéi nudc cho céc khu dan cu.
4. Cac XNCN. 9. Dai nudc.

5. Tram xu ly nudc .

b/ Cap nudc tudn hoan:

-—
A | B C (3 -5%Q)
S —— : ;
8 7 <
Hinh 1.5: S0 db cdp nude tuén hoan.

1. Cdc XNCN. 5. Nudc cap bo sung.
2. ONg dan nudc da qua sén xuét. 6. Ong dén nudc da xu ly.
3. Tram bom nudc da qua san xuét . 7. Tram bom nudc da xu ly.
4. Tram xu ly (nudc lam nguoi). 8. Ong dan nudc trd lai cac XNCN.

¢/ CAp nudc ndi tiép (lién tuc):

Hinh 1.7: So do cdp nude lién tue.
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Gida trinh. CAP THOAT NUOC

1. Cong trinh thu nudc . 6. Tram xUr ly nudc d& qua san xuét .
2. Tram bom 1. 7. Tram bom 3.

3. Tram lam sach va céc bé chua. 8. Tram lam sach.

4. Tram bom 2. 9. Clra xa nudc da xu ly ra séng.

5. Cac XNCN.

Il - LUA CHON SO PO HTCN

Viéc lya chon so dé HTCN cho mot déi tugng cu thé trong thiét ké 1a viéc rat quan
trong vi nd sé quyét dinh gia thanh xay dung va gia thanh quan ly cta hé thong. Vi vay khi
thiét ké phai nghién ctiu that ddy di cic yéu té sau ddy, tién hanh tinh toan so sanh cac
phuong 4n vé& mit kinh té - ky thuat d€ ¢ thé chon mot so dé téi uu:

- Diéu kién vé thién nhién, trudc hét 13 ngudn nudc (can xem xét van dé bao vé va st
dung téng hop cac ngudn nude, ddm bio cung cdp di luu lugng cho nhu ciu hién tai va kha
ning phat trién trong tuong lai), sau dé 1a cac yéu té vé thiy vin, cac diéu kién vé dia hinh
trong khu vuc.

- Yéu cau vé luu lugng, chit lugng va ap luc cia cac déi tugng st dung nudc.

- Kha ning xiy dung va quan ly hé théng (vé tai chinh, miic do trang bi k¥ thuat, t6
chiic quan 1y hé théng ...).

- Phai dua vao so do qui hoach chung va d an thiét ké xay dung khu dan cu va cong
nghiép.

- Phai phdi hop véi viéc thiét ké hé thdng thoat nudc.

Nhiing phuong 4n va gidi phap k¥ thuat chli yéu 4p dung khi thiét ké hé thong cap

nudc phai dua trén co sé so sanh cac chi tiéu kinh té - ky thuat sau day:

- Gia thanh dau tu xay dung.

- Chi phi quan ly hang nam.

- Chi phi xay dung cho 1 m® nudc thinh theo cong sut ngay trung binh chung cho ca
hé théng va cho tram x1i ly.

- Chi phi dién ning cho 1 m’nudc .

- Gi4 thanh x{ ly va gia thanh sin phdm cta 1 m’® nudc.

C4c chi tiéu trén phai xét toan bd hé thdng va riéng cho tling dot xay dung.

Phuong an t3i vu 1a phucng 4n c6 gia tri chi phi qui doi nhé nhét, cé xét dén chi phi
xay dung vung bdo vé vé sinh.
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Gida trinh. CAP THOAT NUOC

CAC TAI UV €O SO

D€ THIET K€ HT CAP NUGC

| - NHU CAU & TIEU CHUAN DANG NUGC

1/ NHU CAU DUNG NUGC :

Khi thiét ké cac HTCN cho mét déi tugng cu thé cin phai nghién ciju tinh toan dé thda
man c4c nhu cau dung nudc cho cdc muc dich sau day:

- Nudc dung cho sinh hoat (3n udng, tim ria, giit dd,...) trong cac nha & va trong céc

XNCN.

- Nudc dung d€ tudi dusng, quang tridng, vuon hoa, cdy canh,...

- Nudc dung d€ san xuét ciia cac XNCN déng trong dia ban khu vuc dé.

- Nudc dung d€ chifa chdy.

- Nudc dung cho cac nhu ciu dic biét khac (k€ ca nudc dung cho ban than nha may
nudc, nude dung cho cac hé théng xif 1y nudc thai, nude do ri va nude du phong cho cac nhu
cau khac chua tinh hét dugc...).

2/ TIEU CHUAN DUNG NUGC & CACH XA C PINH TIEU CHUAN DUNG NUGC:

Tiéu chuin dung nudc 13 lugng nudc binh quan tinh cho mot don vi tiéu thy trén mot
don vi thdi gian hay mét don vi sdn pham, tinh bing I/ngudi-ngdy, 1/ngudi-ca san xuit hay
1/don vi sin pham.

Tiéu chuin dung nudc sinh hoat cho khu dan cu c6 thé xac dinh theo déi tugng su
dung nudc , theo muic do trang bj thiét bi vé sinh (mic do tién nghi) hay theo s tang nha.
Theo tiéu chusn 20 TCN 33-85 thi tiéu chuin dung nudc sinh hoat cho dan cu c6 thé xac dinh
theo cac bang dudi day:

Bdng 1: Tiéu chudn ding midc sinh hoat theo déi tiigng sit dung:

pOI TUQONG SUDUNG TIEU CHUAN BINH HE SO KHONG
QUAN (I/ngudi-ngay) PIEU HOA GIO
(Kgid)
Thanh phd 16n, thanh phé du lich, nghi mat, khu 200 - 250 1,5-1,4
cong nghiép 16n
Thanh phd, thi xi viia va nh, khu cong nghiép nhd 150 - 200 1,7-1,5
Thi trin, trung tdm cong ndng nghiép, cong ngu 80-120 2,0-1,7
nghiép
Noéng thon 25-50 2,5-2,0
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Gida trinh. CAP THOAT NUOC

Bdng 2: Tiéu chudn ding mide sinh hoat theo miic do tién nghi cdc nha &:

MUC PO TIEN NGHI CAC NHA O TIEU CHUAN BINH HE SO KHONG
QUAN (Inguii-ngay) PIEU HOA GIO
(Kgio)
Nha c6 voi nudc riéng, khong cd cac thiét bj vé sinh 60 - 100 2,0-1,8
Nha c6 thiét bi vé sinh, tim hucng sen va hé théng 100 - 150 1,8-1,7
thoat nudc bén trong
Nha c6 thiét bi vé sinh, chiu tim va hé thng thoat 150 - 250 1,7-1,4
nudc bén trong
Nhu trén va cé nudc nong tim cuc bo 200 - 300 1,3-1,5

Khi chua ¢d sé liéu cu thé vé mat d6 dan cu phan loai theo mtic dé tién nghi, cé thé 14y
tiéu chuan binh quan nhu sau:

+Nha 1, 2 tang : 80 - 120 I/ngudi-ngay.

+Nhati3-5tang : 120 - 180 I/ngudi-ngay.

+ Khu du lich, nghi mét, khach san cao cap va cac khu dic biét khac, tiy theo mic do
tién nghi 1dy t 180 - 400 I/ngudi-ngay.

+Déi véi nhiing khu dung nude & voi cong cong: 40 - 60 1/nguidi-ngay.

+ D4i véi cac diém dan cu ndng nghiép cé mat do 350 ngudi/ha véi sé dan dudi 3000
ngudi: 40 - 50 1/ ngudi-ngay. Vi sé dan trén 3000 ngudi 14y tiéu chuin: 50 - 60 I/ngudi-ngay.

Cho phép thay déi tiéu chuin dung nidc sinh hoat clia di€ém dan cu trong khoang 10 -
20% tuy theo diéu kién khi hau, mic dé tién nghi va cdc diéu kién dia phuong khac nhau.
Trong céc tiéu chudn dd néu, cé hai gia tri gidi han: gidi han dudi (thdp) sé ap dung cho cdc
viing cao, mdt phan ving trung du va mot phan nhé ving dong bing nghéo nudc, con gidi han
trén ap dung cho cac khu dan cu méi xay dung, ving dong bing, trung du, duyén hai, ving
anh hudng cta gid néng cé nhiét do trung binh cao, cac thi xa, thanh phé,...

Tiéu chudn dung nudc cho nhu cAu #n udng va sinh hoat cho cong nhan trong cac
XNCN phuy thude vao lugng nhiét tda ra nhiéu hay it trong cac phan xudng san xuit , xac dinh
theo bang 3 sau day:

Bdng 3 : Tiéu chudn ding mide cho cong nhan.

LOAI PHAN XUGNG TIEU CHUAN HE SO KHONG
(Ungudi-ngay) PIEU HOA GIO
(Kgio)
Phan xudng tda nhiét > 20 Kcal/m’gid 45 2,5
Céc phan xudng khac 25 3,0

Tiéu chuin dung nudc tim sau ca san xuét dudc qui dinh 1a 300 1/gié cho mot bo voi
tdm huong sen véi thdi gian tim 13 45 phut. S6 voi tim tinh theo so lugng cong nhan trong ca
ddng nhit va dic diém vé sinh cia qua trinh san xuét, c6 thé 13y theo bang 4 dudi day:
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Gida trinh. CAP THOAT NUOC

Bdng 4 : S6 voi tdm theo s6 hiong cong nhan.

NHOM QUA | DPAC PIEM VE SINH CUA QUA TRINH SO NGUOI SUDUNG TINH CHO
TRINH SAN SAN XUAT MOT BO VOI HUONG SEN
XUAT (Nguioi)
I a/ Khong 1am ban qun do, tay chan 30
11 b/ C6 1am ban quan 4o, tay chan 14
¢/ Co dung nude 10
d/ Thai nhiéu bui va céc chat ban doc 6

Tiéu chudn dung nudc tudi phu thudc vao loai mit dudng, cay trong, dic diém khi
hu, phuong tién tudi (co gidi, thli cong) 14y ti 0,3 - 6 I/m* cho mét 1an tudi theo bang 5 dudi
day. S6 1an tudi can xac dinh theo diéu kién ting dia phuong. Khi thiéu cdc s6 liéu qui hoach
(dudng di, cay xanh, vuon uom...) thi luu lugng nudc dung dé tidi ¢ thé tinh theo dan sé, 14y
khoang 8 -12% tiéu chudn cip nudc sinh hoat (tuy theo diéu kién khi hau, ngudn nudc, mtc
dd hoan thién cua cac khu dan cu va cac diéu kién tu nhién khac).

Bdng 5 - Luu higng ding dé nidi, riia.

MUC PICH DUNG NUGC PON VI TINH TIEU CHUAN (/m?)
Riia co gidi mit dudng va quing trudng da hoan 1 1an ria 1,2-1,5
thién
Tudi co gidi mit dudng, quang trudng da hoan 1 1an tudi 0,3-04
thién
Tudi thi cong (c6 éng mém) via he, mit dudng 1 14n tuéi 0,4-0,5
da hoan thién
Tudi cy xanh do6 thi 1 1an tudi 3,0-40
Tudi thim ¢ va bon hoa 1 1an tudi 4,0 - 6,0
Tudi cAy trong viion uom cac loai 1 ngay 6,0

Tiéu chuén dung nudc cho sin xuit cla cac XNCN dugc x4c dinh theo don vi san
pham (1 tAn kim loai, 1 tin sdi, 1 t4n luong thyc,...) do cac chuyén gia cong nghé, thiét ké hay
quan 1y cac XNCN dé cung cip hodic ¢ thé tham khio cac tai liéu da cé vé& nganh cong
nghiép dé vdi cing mot qui trinh cong nghé va cong suit tuong tu. Tuy nhién cung mot loai xi
nghiép nhung do day chuyén cong nghé va trang thiét bi khac nhau, ligng nudc dung cho nhu
cAu san xuét ¢ thé khac nhau. Mit khéc, khi 1ap ké hoach cho mét khu cong nghiép nao dé
thi cdc s6 liéu vé cong suét clia cac xi nghiép trong cdc khu cong nghiép cling nhu qui trinh
cong nghé clia nd thudng chua cd; do d6 tidu chuéin nudc cho cac nganh sin xuét cé thé tinh
s6 bo qua do 16n vé dién tich dat dugc qui hoach cho tting loai nganh.

. A £ \ A A A
Bdng 6: Tiéu chudn dung nidc cho nhu cau san xudt:

NGANH SAN XUAT PON VIDPO | TIEU CHUAN CHU THICH
(m*/1 don vi do)
Nudc lam lanh trong cac nha mdy nhiét dién 1000 KW/h 3-5 Tri s6 nhé ding cho cong sudt
nhiét dién 16n
Nudc cip cho ndi hoi nha mdy nhiét dién 1000 KW/h 0,015 - 0,04
Khai thac than 1 tin than 0,2-0,5
Lam giau than 1 tAn than 0,3-0,7
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Gida trinh. CAP THOAT NUOC

Nudc van chuyén than theo mang 1 tin than 1,5-3,0

Lam ngudi 10 Mactanh 1 tan thép 13-43

Cic xudng can cong, duc thép 1 tin thép 6-25

Nudc dé xay céc loai gach 1000 vién 0,1-0,2

Nudc riia s6i, cat dé d6 bétong 1 m? 1-15

Nudc phuc vu d€ d6 1 m’® bétong 1 m’ 2,2-3,0

Nudc dé san xuét gach ngdi 1000 vién 0,7-1,2

Céc nha mdy co khi vdi dong co diezel m’/ha-gi6 30-140 Xdc dinh theo g 16n dign tich
ctia loai XNCN

Cac nha may co khi khong c6 dong co diézel - 5-11 -

Nha may xa phong - 9-30 -

Dét nhuoém - 30 -43 -

Ché bién sifa dung nudc tuin hoan - 32-42 -

Ché bién nong san - 35-47 -

Ché bién thuc phdm - 25-42 -

Séan xuét 6xy - 25-42 -

San xudt, ché bién gidy (25 M) - 25-27 -

Xi nghiép banh keo - 3-6 -

Dét sgi - 12 -

Nha may ducong hién dai - 0,24 -

Nha may in sach bao - 1,4-2,0 -

Tiéu chun cip nudc chiia chdy phu thudc vao qui moé dan sd, sb ting nha, bac chiu
Itfa va ap luc cia mang ludi dudng 6ng cdp nudc chia chdy, cd thé 14y tu 10 - 80 /s theo
TCVN 2622-78 § bang 7 dudi day.

Bdng 7: Tiéu chudn cdp midc chita chdy

S6 dan S6 dam Luu luvgng nuoce cho 1 dam chay (I/s)

(1000 nguidi) chay Nha 2 ting tré xudng véi Nha hén hop cic Nha 3 tang tré
dong bac chiu lita tang khong 1én khéong
thoi phu thudc phu thudc

I 11 110 IV V béc chiu Iita bac chiu Iifa

dén s 1 5 5 10 10
10 1 10 10 15 15
25 2 10 10 15 15
50 2 15 20 20 25
100 2 20 25 3 35
200 3 20 30 40
300 3 40 55
400 3 50 70
500 3 60 80

Luu lugng nudc dung cho ban than nha mdy nudc ldy ti 5 - 10% cong suét tram xi ly
(tri s6 nhé dung cho cdc tram ¢6 cong sudt 16n hon 20000 m*/ngay). Nude do ri, du phong c6
thé 14y ti 20 - 30% cong suat HTCN.
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Gida trinh. CAP THOAT NUOC

Il - CHE PO DANG NUJC - HE SO KHONG PIEU HOA

1/ CHE PO DUNG NUGC:

Ché d6 dung nudc hay lugng nudc tiéu thu tting gid trong ngay hoic tting ngdy trong
nim 1a nhiing thong sé quan trong dé lya chon cong suét may bom & cdc tram bom va xdc
dinh dung tich céc bé chia cling nhu dai nudc trong HTCN. N6 dudc xay dung trén c¢d sé diéu
tra thuic nghiém cho tling déi tugng hodc tiing khu vic cép nude. Ché do dung nudc cia cac
do thi hodc khu dan cu ludn dao dong, khong diéu hoa theo thdi gian.

2/ HE SO KHONG PIEU HOA:

DE biéu thi su dao dong trong ché do dung nudc cia cic do thi va khu cong nghiép
ngudi ta dung HSKDH ', ky hiéu 1a K va dugc phan thanh HSKDH ngay va HSKDH gid 16n
nhét va nhé nhat.

HSKDPH ngay lén nhit (K ) va HSKPH ngay nhé nhat (K
lugng nudc tiéu thu cia ngay dung nudc 16n nhit va nhé nhit so véi ngay dung nudc trung
binh trong ndm. Con HSKPH gid 16n nhat (K ) va nhé nhat (K
nudc tiéu thu trong gid dung nudc 16n nhit hay nhé nhét so vdi gid dung nudc trung binh

N e L e
ngay.max ngéy.min) la ti sO gllia

gid.max gi&.min) lé ti 56 giﬁa lli(jl’lg

trong ngay.

Déi véi cac do thi va khu dan cu, HSKDH dudc xac dinh nhu sau:
ngiymax — Quaxngay/ Quongay = 1,2 + 1,4

ngiy.min = Quinngsy / Quongay = 0,7 +0,9.

giomax = Qumax.gio/ Quogio = Ol Broax = 1,4 + 3,0

giomin = Quingio/ Qubgio = Olpyin-Broin = 0,04 + 0,6

Q,.... Q... : Luu lugng tinh toan nhiéu nhit va it nhét ctia ngay hosc gid trong nim.

~

~ N A

Qo gy - Luu lugng nude tinh toan trong ngay dung nuidc trung binh trong ndm.

o : Hé sé k& dén muic do tién nghi clia khu dan cu va céc diéu kién dia phuong khac nhau, c6
th€ nhusau: o =1,4-1,5vaa,. =0,4-0.6.

B : Hé s6 k& dén sé dan trong khu dan cu (phu thudc sé dan), 1dy theo bang 8.

'max 'min

Bdng 8: Hé s6 8

S6 dén 1 2 4 6 10 20 50 100 300 > 1000
(1000ng)
B 20 1.8 | 1,6 | 14 | 13 12 | 1,15 1,1 1,05 1,0
B 01 [ 05 [02] 025 ] 04 | 05 | 06 0,7 0,85 1,0

HSKDH phu thudc vao cich t6 chic doi séng xa hoi, ché do lam viéc cia cdc xi
nghiép cong nghiép , muc do tién nghi ctia khu dan cu va sy thay doi ché do dung nudc cta
tting noi. Tiéu chuin dung nudc cang cao thi hé sé khong diéu hoa cang thép.

" HSKDH: hé sé khéng diéu hoa
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Déi vdi cac xi nghiép cong nghiép , nudc dung cho sinh hoat hang ngay dudc coi nhu
thudng xuyén diéu hoa, nén HSKPH ngay lay bing 1 (K,gy = 1), con trong mot ngay thi cac

gid trong ca khong déu nhau nén HSKDH gid khac nhau va cd thé 1dy Ko =2,5-3,0.

Nudc dung cho san xuat phu thudc vao day chuyén cong nghé sin xuit nén HSKDH
dudc xac dinh cho tting xi nghiép mat.

Ché d6 dung nudc tting ngay c6 thé biéu dién bing biéu dé bac thang, biéu db tich
phan hozc bang thdng ké phan trim luu ludng dua vao HSKDH gis. Biéu dd phan bé luu
lugng tinh toan theo ting gid trong ngay dudc 1ap vdi gia thiét ring luu lugng nudc st dung
trong tting gid 1a khong thay doi, tic 1a khong tinh dén sy thay doi lugng nudc st dung trong
khoang mot gid. Diéu nay ¢ thé cho phép thuc hién dugc vi trong tinh todn thiét ké xay dung
cac cong trinh cdp nudc da cé tinh dén kha ning du trii mot lugng nudc nhét dinh, dam bao
thda man dudc nhu ciu cla ngudi tiéu thy trong sudt thdi gian hoat dong cta cong trinh dén
khi cai tao, mé rong.

Bdng 9: Phdn b6 % luu hiong theo gio trong ngay:

Gio trong Ché d¢ dung nuée (% Q ngay dém)
ngay Kgio = 1,25 Kgio = 1,35 Kgio = 1,50 Kgio=1,70 Kgio = 2,0
0-1 3,35 3,00 1,50 1,00 0,75
1-2 3,25 3,20 1,50 1,00 0,75
2-3 3,30 2,50 1,50 1,00 1,00
3-4 3,20 2,60 1,50 1,00 1,00
4-5 3,25 3,50 2,50 2,00 3,00
5-6 3,40 4,10 3,50 3,00 5,50
6-7 3,85 4,50 4,50 5,00 5,50
7-8 4,45 4,90 5,50 6,50 5,50
8-9 5,20 4,90 6,25 6,50 3,50
9-10 5,05 5,60 6,25 5,50 3,50
10-11 4,85 4,90 6,25 4,50 6,00
11-12 4,60 4,70 6,25 5,50 8,50
12-13 4,60 4,40 5,00 7,00 8,50
13-14 4,55 4,10 5,00 7,00 6,00
14-15 4,75 4,10 5,50 5,50 5,00
15-16 4,70 4,40 6,00 4,50 5,00
16-17 4,65 4,30 6,00 5,00 3,50
17-18 4,35 4,10 5,50 6,50 3,50
19-20 4,30 4,50 4,50 5,00 6,00
20-21 4,30 4,50 4,00 4,50 6,00
21-22 4,20 4,80 3,00 3,00 3,00
22-23 3,75 4,60 2,00 2,00 2,00
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23-24 3,70 3,30 1,50 1,00 1,00

Trén thuc té, bi€u dd st dung nudc trong ngay phan anh rit ré nhiing su kién khac
nhau xdy ra trong thanh phd hodc khu dan cu, vi du trong thdi gian ¢é cac budi truyén hinh
hodic cdc tran thi ddu thé thao, trong cac ngay nghi 1&, nghi cudi tuan... lugng nudc dudc su
dung cling thay déi nhiéu.

Phén 16n cdc XNCN, lugng nudc st dung hiu nhu diéu hoa trong ngay. Viéc thay doi
lugng nude st dung thudng xdy ra theo mua do nhiét do cia ngudn nudc thay doi va su cin
thiét phai dam bao hiéu qua 1am lanh ctia c4c thiét bi theo yéu cau.

1l - CONG SUAT <@ HTCN & LUU LUONG TiNH TOAN

Cong suit ciia HTCN la tong lugng nude do hé thdng phat ra cho tat ca céc déi tugng
tiéu thu trong mot ngay dém (khong ké ludng nudc dung cho ban than nha mdy nudc va lugng
nudc ro ri), duge xac dinh theo cong thuic:

th = QshAmax + Qk.max H [m3/ngé’}I]

Q. e : TONG ltiong nudc dung cho sinh hoat trong ngay dung nudc 16n nhat (néu thanh phé c6
nhiéu khu vic khac nhau thi nhu ciu cta thanh phé sé 1a tong nhu cdu clia cac khu vuc).
Q... : Tong lugng nude dung cho cac nhu ciu khéc:

kaax = (stmax + Qméi + Qcc + )

Luu ligng nudc tinh toan (Q,) 1a lidng nudc ngay Ién nhat trong nim, bao gdm luu
lugng nuidc dung cho sinh hoat cia khu dan cu, ligng midc dung cho sinh hoat clia cong nhan
trong cac XNCN, nudc tim cta céng nhan sau ca lam viéc, nudc dung cho san xuit cta cac
XNCN va nude dung cho cac nhu cau khac. Tting loai dudc tinh nhu sau:

a/ Q, cho sinh hoat cua khu dan cu:

— 3 \
Qsh.max - KngéyAmax'leAngéy ’ [m /ngaY]

K : HSKDH ngay 16n nhat.

ngay.max

Qungsy - Luu lugng nudc tinh toan trung binh ngay trong ndm cho nhu cau sinh hoat do thi,
dudc x4c dinh bang cong thic:

th.ngéy = z(qlNl / 1000) s [m3/ngé,y]

q; : Tiéu chuin dung nudc trung binh ctia khu vuc i (xdc dinh theo tiéu chuan 20 TCN33-85) ,
[I/ngudi-ngay].

N. : Dan s6 tinh to4n khu vuc i , [ngudi].
b/ Q, cho nhu cau sinh hoat ciia cdng nhan trong cac XNCN:
Qungay = 0,045.N,+0,025.N, , [m’/ngay].

N, . N, : Sé cong nhan trong cac phan xudng néng, lanh ctia XNCN, [ngudi].
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¢/ Luu lugng nudc tam sau ca clia cdng nhan trong cac XNCN:
Q4. =0,3.n.c , [m’/ngay].

n : S6 bd voi tim huong sen, phu thudc vao sé ngudi va diéu kién vé sinh trong XNCN.
¢ : S6 ca lam viéc trong ngay.

d/ Luu luong nudc tinh todn cho cdc nhu cau khac (san xuat, tudi, chifa chay...):
kaax = qunl/looo ] [m3/ngé’}I]

q; : Tiéu chudn nudc cho mot don vi san pham hay mét don vi tinh néi chung (1/san pham).
n, : S8 san phdm hay sé don vi tinh cta tiing loai nhu cu trén.

Trong HTCN, déi vdi ttiing hang muc céng trinh ¢6 luu lugng tinh toan khac nhau. Déi
v6i tram bom cép I va tram bom xi 1y phai tinh thém lugng nudc dung cho ban than nha may
nude va higng nudc ro ri, tic 1a phai cong thém vao Iuu lidng cla hé thdng 25-30% niia.
Tram bom cap 11 thudng ¢ luu lugng nhd hon tram bom cip I vi né lam viéc khong diéu hoa
trong ngay va thudng bam sat nhu ciu dung nudc clia déi tugng tiéu thy dé dé tén dién ning
nén gitia chung c¢d bé chiia, do d6 luu lugng tinh toan cho tram bom cap II va mang phan phdi
thudng dugc tinh cho 3 trudng hop: khi hé thong dung nudc nhiéu nhét (Q, ), khi hé théng
dung nudc it nhat (Q,;,) va khi hé thdng cd chdy (Q..). Luu lugng tinh toan ctia hé thong khi
c6 chdy sé bing tdng luu lugng clia hé thong trong trudng hop dung nudc nhiéu nhat cong vdi
luu lugng chua chay, trong do luu lugng nudc chtia chay xac dinh theo cong thiic:

Q.=3,6.nq. , [m’/h]

n : S6 ddm chdy xay ra dong thdi.
q. : Tiéu chudn nudc cho mot dam chay, [1/s].

IV - AP LUC CAN THIET cdA HE THONG CAP NUGC

:E:E
jan)
l.'I'_
=
::‘CS

I.:

-

1 —
]

Hinh 2.1: Ap luc cén thiét cia nhé.
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Muén xac dinh dp luc clia hé thdng cip nudc thi can phai xac dinh dp luc clia ngdi
nha bat 16i nhat (ndm & vi tri cao nhat, xa nhét so véi tram bom cdp II). D6i véi ngdi nha bat
10, d€ ddm bao van dé cip nudc dudc binh thudng thi ap luc nudc cla dudng 6ng bén ngoai
phai ¢ 4p luyc di d€ dua nudc 1én thiét bi dung nudc cao nhét clia nha. Ap luc cin thiét cla
duong 6ng bén ngoai nha dugc xac dinh theo cong thic:

H,=H,, +Hy+H, [m]

H,, : Chiéu cao hinh hoc ctia thiét bj 1ay nudc & vi tri bat 1gi clia ngéi nha bat 19i:

h, : Chiéu cao nén nha ting 1 so vdi dudng 6ng bén ngoai, [m].

h, : Chiéu cao tiing ting nha, [m].

h, : Chiéu cao dit thiét bi vé sinh so v6i nén nha & tng cao nhét, [m].
n : SO tang nha.

H, : Ap luc tu do (tran du) clia thiét bj vé sinh & vi tri bat 16i nhét, [m].
H : Ton that ap luc ti diém 14y nudc dén thiét bi vé sinh bét lgi, [m].

Theo tiéu chudn 20TCN 33-85, nha 1 tAng phai ¢ H,>=10, trong trudng hop dic biét
cho phép H >=7m; nha 2 ting H,=12m; nha 3 ting H,=16m va tiép tuc d khi ting 1 ting thi
ap Iuc can thiét ting thém 4m nifa.

Ngoai ra, ¢6 thé xac dinh H,, theo cong thic thyc nghiém: H, = 4.(n+1).
Ap luc can thiét cia XNCN san xuét dugc xac dinh theo yéu ciu cong nghé san xuat.

Thong thudng, H,, s& do tram bom cap II tao ra. Déi véi HTCN c6 dai déi dién, 4p luc
can thiét nay s& do ca tram bom cap II va dai nudc tao ra.

V - LIEN HE VE MAT AP LUC GIGA CAC CONG TRINH TRONG HE
THONG CAP NUOC

Gitia cac cong trinh trong HTCN ngoai mdi lién hé vé& mit luu lugng nhu da néu
trong cac muc trén con c6 su lién hé chit ché vé mit ap lyc. D ddm bio cung cdp nudc duge
lién tuc thi ap lyc ctia bom hodic chiéu cao dai nudc phai di d€ dua nudc tSi vi tri bat 16i nhat
clia mang, tic 1a ngdi nha & xa nhit, cao nhét so vdi tram bom, dai nudc, dong thdi phai cé
mot ap luc tu do cén thiét d& dua nudc dén cac thiét bi vé sinh & vi tri bét 161 nhit cla ngdi nha
(ttic 1a ddm bao ap Iyc can thiét clia ngdi nha bat 1gi).

Ta s& khdo sat mdi lién hé vé mit ap luc gitia ng6i nha bat 16i, dai nudc va tram bom

cap 11 & 3 truong hop sau day: - Khi dai nudc é dau mang ludi.
- Khi dai nudc 6 cudi mang ludi.
- Khi hé thong c6 chay.
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1/ KHI PAI NUGC O PAU MANG LUOT:

Khi dai nuéc & dau mang luéi thi néu bom dua dugc nudc 1én dai thi hoan toan cap
dugc nudc cho ngdi nha bat 1gi, vi vy chi can xac dinh ap luc nudc clia bom dua 1én dai. Con
déi vé6i dai nudc phai cé di do cao cén thiét dé cip cho ngdi nha bét I6i dung nude mot cach
binh thuong.

A A
h, Dai
A 4 —
A hd
i A 4
h[
v A
H, H,
Nha bit
loi H,
_~T~Bom
- RX Pa A
| 2,
A J 0.00 Zuy
v l v

Hinh 2.2: Ap luc hé thdng cap nude khi déi  ddu mang.

Tt s6 d6 trén ta ¢d thé tinh dudc chiéu cao dit dai (H,) va ap luc cong tac clia may
bom ¢ tram bom II (H,) theo cong thiic sau:

Hy=H,+h +Z,-Z, ; [m].
Hy=H;+thy+h, +hy+Z,-Z, 5 [m].

H,, : Ap luc can thiét clia ng6i nha bt 16i, [m].

Z.+, Z4, Z, - COt mit dat ctia ngdi nha bat 16, noi dit dai va noi dit tram bom, [m].
h,: ton thét ap luc trén dudng ong ti dai dén ngdi nha bét loi, [m].

h, : t6n thét ap luc trén dudng dng tii bom dén dai, [m].

h, : t6n thét ap luc trén dudng dng huit (ti bé chda dén tram bom), [m].

h, : chiéu cao phan chiia nudc trong bau dai, [m].

Dai thudng dit ¢ nhiing di€m cao, cang cao so véi diém A thi cang kinh té vi gia
thanh x4y dung s& gidm, ton thét ap luc sé it hon va ning lugng bom ciing sé it hon. Khi tinh
toan, néu chon dugc diém dit dai nudc ma ¢ H, = 0 thi lic dé dai nudc sé 1a mot bé chia dit
sét trén mit dat.

2/ KHI PAI NUGC 6 CUOI MANG LUOT:

C4 hai trusng hop phdi tinh toan: d6 1a khi hé théng dung nudc nhiéu nhat vao cac gio
cao diém (Q,,,) va khi hé thdng dung nudc it nhét (Q,,,,).

max.
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a/ Khi hé thdng dung nudc nhiéu nhat (Q,,):

Khi thanh phd dung nhiéu nudc, bom va dai cing ¢ nhiém vu cdp nudc cho nha. Tai
vi tri bat 16i a, nudc dudc cAp ti hai phia: tii tram bom II va tu dai. Mang ludi dugc chia thanh
hai phan theo mot ranh gidi khong cd dinh do ché do tiéu thu nudc thay doi theo thoi gian.
Khi tinh todn cin chon ngdi nha bt 16i trén dudng ranh gidi dé dé tim ap luc can thiét cla nd
(He.

Dudng 4, dp ki Omip

7 Y 4 Duo o
h2 g do ap khj Qmax A/

Hh(Qmin)
»

aY M
A Z
h, Zoy ‘
A e IRV 0,00
I

Hinh 2.3- Ap luc hé thdng cap nude khi déi d cudi mang.

Sau khi x4c dinh dudc ton thét ap lyc trong mang, biét c6t mit dat & diém bt 16i, noi
dit dai va tram bom cap II, ta c6 thé xac dinh dugc chiéu cao cda dai (H,) va ap luc cia may
bom & tram bom cép 11 (H,) theo cdc cong thiic sau:

Hy=H,+th+Z,-Z; , [m]

Hb(Qmax) =H,+h,+h;+Z7,-7, , [m].
h, : ton that ap luc tui dai dén nha bat lgi, [m].
h, : ton that ap luc tii bom dén nha bat 16i, [m].
h, : t6n thét ap luc trén dudng dng hut tii bé dén bom, [m].
Z., Z4, Z, - cOt mit dat clia nha, dai va bom, [m].
b/ Khi hé thdng ding nudc it nhat (Qmin):

Khi thanh phé dung it nudc (ban dém), mot phan nudc do tram bom cép cho sinh hoat
clia thanh phé con mot phan du thiia chdy xuyén qua mang 1én dai d€ du trii. Bom phéi ¢6 du
ap luc d€ dua nudc 1én dai, duong do ap sé 1a mot dudng ddc lién tuc tii tram bom dén dai, lic
dd 4p luc cia bom sé la:

Hb(Qmin) =Hy+hy+h+27,-7, , [m].

h, : t0n thét 4p luc trong mang tii tram bom dén dai, [m].
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3/ TRUONG HOP HE. THONG CO CHAY:

Khi xét mdi lién hé vé mit 4p luc gitia cdc cong trinh trong hé thong khi cé chdy ta
cling phai xem dai 6 dau hay cudi mang ludi va hé thdng cip nudc chiia chay la ap luc cao
hay thép.

Hé théng théng cip nude chita chay ap luc cao 13 hé thdng ma khi ¢ chay thi ap luc
can thiét 6 cac hong chifa chay ngoai phd phai di sic truc tiép dap tit cac dam chdy & diém
cao va xa nhét trong nha bét 1¢i, tic 1a hé thong phai ¢ ap luc thing dudc stic can trong cac
ong vai ga va tao ra dugc ¢t nude dic ¢d ap luc téi thi€u 10m & ddu voi phun chifa chdy tai vi
tri bat 16i nhat ctia hé théng. Ap luc nay sé do cac bom chifa chay dit sin & tram bom cap 11
tao ra. Hé thong nay it dung vi khong kinh té, chi phi dién ning cao, dudng 6ng 16n,... doi khi
st dung trong cac hé thong cip nudc cong nghiép.

Hé thdng cip nude chita chdy ap hic thip 1a hé théng ma khi ¢d chdy thi ap luc cin
thiét dé dap tit cac dam chdy sé do cac mdy bom chiia chdy cla cac doi luu dong chia chdy
tao ra, con ap luc & cac hong chiia chdy ngoai phd chi cin > 10m (trong trudng hop dic biét
cho phép >7m) dé gitip bom chifa chdy thing dudc stic can thily lyc ban dau va tranh viéc tao
ra chan khong trong mang 1udi duong éng, nudc ban sé chui vao... DSi véi cac khu dan cu
thudng st dung hé théng chiia chdy ap luc thap nay.

Theo qui dinh chung, khi thiét ké HTCN, cac dam chay dudc tinh trong nhiing gid cao
diém véi gia thiét 1a xay ra G diém bét 16i nhét cia hé thdng. Dudng kinh céc dng trong mang
ludi dugc tinh toan véi ché do cong tac binh thudng. Khi cung cdp thém luu lugng dé chiia
chdy thi van téc chuyén dong cia nudc trong dng sé ting 1én va nhu vy ton that 4p luc trong
mang clng sé tang Ién.

Ta chi khao sat dudi day ché do cong tac ctia hé thdng chiia chdy ap luc thap.

a/ Khi dai & dau mang ludi:

Hinh 2.4- Ap luc hé thdng c4p nude khi cd chéy, déi & ddu mang.

Gia st trong truong hop binh thudng, tai diém bat 16i a can ap luc cin thiét 1a H,.
Pudng do ap 1a dudng 1. Cho ring tai diém a c6 chia chdy sé 14y nudc 6 hong chifa chdy ciing
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tai diém a véi ap luc H,, 1a 10m. Vi trong thoi gian c¢6 chdy luu ludng nudc trong hé théng
tang 1én, ton that ap luc trong 6ng va trong mang ting 1én, két qua 1a tong ton tht trong mang
khi c6 chdy s& 16n hon tng ton that khi binh thudng, dudng do ap 2 sé déc hon duong 1.

Phy thudc vao mdi lién hé gitia 4p luc can thiét H, hic binh thusng va ap luc chifa
chay H., cling nhu phu thudc vao tong ton that ap lyc trong mang gitfa hai trudng hop dd,
dudng do ap 2 ¢6 thé ndm cao hon hoic thdp hon dai nudc.

Néu cao hon thi dai phai déng lai, néu khong thi may bom s& khong tao ra dudc ap luc
can thiét d€ chdng chay ma ap luc cao nhit clia mang lic d6 1a myc nudc trong dai.

Néu duong do ap tinh toan khi ¢é chay ndm dudi muc nudc trong dai (dudng 3) thi dai
sé khong phai dong lai.

Con 4p luc bom chiia chdy luu dong (H,..) phu thudc vao chiéu cao noi xay ra chay,
vao ap lyc cén thiét H, cla mang, vao tdn that ap luc trong mang khi binh thudng va khi ¢
chdy. N6 c6 thé 16n hon, bing hoic d6i khi thip hon ap luc cia hé théng khi binh thusng.

Trong théi gian ¢ chdy tram bom phai cung cdp cho hé théng ludng nude di dé théa
man ca nhu cau sinh hoat va nhu cdu chiia chdy. Ludng nudc dy trii chifa chdy thuong chia
trong bé chiia nudc sach.

b/ Khi dai & cudi mang ludi:

-

A
hy

\4
Y

H,

Hy

A 4

Zee Z

Zy 0,00 ¢

l A4

Hinh 2.5: Ap luc hé thdng c4p nude khi cd chéy, déi d cudi mang.

Trong hé thdng c6 dai déi dién, cac di€m bat lgi khi ¢6 chay thudng nim & gin dai.
Vi ap luc chiia chay H,, < H,, < H, (do luu ludng ting 1én, tdng ton that ap luc ting 1én) nén
khi c6 chdy, dai sé doc hét nudc trong thdi gian dau. Vi thé tram bom phai cung cdp di luu
ludng tong cong dung cho sinh hoat 16n nhét va luu lugng chia chay, tic la:

QTBZ = QSH,max + Qcc
Hb = Hcc + hcc + ch h Zb ’ [m]

Qg : Iuiu lugng do tram bom 2 cung cap.
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Qupima ¢ 1Uu liong duing cho sinh hoat 16n nhat.
Q.. : luu lugng dung dé chiia chay.

H, : ap luc cta tram bom cip 2, [m].

H,. : ap luc chua chay, [m].

h,, : tn that ap luc khi c¢6 chdy, [m].

Z.., Z, - COt mit dat noi c6 chdy va noi dit may bom & tram bom 2, [m].

ce?
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NGUON NUGC &

CONG TRINH THU NUOC

I - NGUON NUGC CUNG CApP

Thuong ¢o 3 loai sau:
- Nguon niidc ngam.
- Nguon nmidc mdt.
- Nguon midc mua.

1/ NGUON NUGC NGAM:

Nudc ngdm dugc tao bsi nudec mua hoic nudc séong thdm qua cac 16p dét tao thanh,
cac hat vat liéu trong dat sé loc sach ngudn nudc, d6 1a cdc hat cét, sbi, cudi,... Tuy nhién cling
6 nhiing hat vat liéu can nudc nhu dat sét, dat thit.

b7 Lop dat can nudc

Ldp dat chua nudc ——  Chiéu chay nudc ngadm

Hinh 3. 1: Nudc ngém.

Tuy theo do sdu cta giéng ma s& thu dugc 2 loai nudc ngdm sau:

& Nudc ngdm khong dp: Khi giéng ¢ do sau 3-10m, la nudc ngdm mach nong (vi
tri A). Loai nay tri lugng it, chiu nhiéu anh hudng cta thién nhién, hay bj nhiém ban.

# Nudc ngdm co dp: Khi khoan § do sau trén 20m, trii ligng nudc nhiéu hon, chat
lugng tot hon. Tai B va C sé ¢6 4p, tai vi tri D s& ¢6 giéng phun do ap Iyc tii 2 phia.
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Nude ngdm c6 uu diém rat trong sach (ham lugng cin nhd, it vi trung...) xi ly don
gian nén gia thanh ré . Nhung viéc tham do thudng 1au, khd khin, doi khi chia nhiéu sit va
déi véi cac vung ven bién thi thudng bi nhidm min nén xi ly phic tap.

& Hién nay nudc ngdm thusng dudc uu tién chon lam ngudn nudc dé cdp cho sinh
hoat, &n udng.

2/ NGUON NUGC MAT:

~ 4 2 I . N . A £
Nude mit cling do mua cung cap. O mot s noi thi do hién tugng tan tuyét tao ra.
Thuong co cac loai sau:

# Nudc séng: thudng cé Iuu luong 16n, dé khai thac, do cling va ham lugng sit nhd.
Nhung ham lugng cin cao, nhiéu vi trung nén gia thanh xi ly dit. N6 thudng c¢d su thay doi
16n theo mua vé nhiét do, Ivu ligng, miic nudc va nhiét do.

& Nudc sudi: Mua kho rat trong, luu lugng nhd, mua 1d luu lugng 16n, c¢6 nhiéu cat

& Nudc ho, dim: tuong ddi trong, tuy nhién chuing cé d6 mau khé cao do anh hudng
cua rong, réu va cac thiy sinh vat.

3/ NGUON NUGC MUA:

La loai nudc dudgc st dung nhiéu nhét § cac ving cao, cac hai dio. Nudc mua tuong
déi trong sach, chét lugng phu thudc vao do sach khong khi, né ¢6 thé mang theo bui hodc
mang tinh axit do hoa tan mot s6 khi 6 nhiém. Nudc mua thiéu cac mudi khoang can thiét cho
sy phat trién co thé con ngudi va stc vAt.

Il - CONG TRINH THU NUGC NGAM

1/ GIENG KHOI:

Giéng khoi 1 cong trinh thu nudc ngdm mach nong, cé dudng kinh 0,8-2m va chiéu
sau 3-20m, phuc vu cip nudc cho mot gia dinh hay mét sé déi tugng dung nudc nhd. Khi can
lugng nudc 16n hon thi c¢6 thé xay dyng mot nhdm giéng khoi ndi vao giéng tap trung bing
cac 6ng xi phong, hodc giéng cé dudng kinh 16n vdi cac dng nan quat ¢ 15, dit trong 16p dat
chia nudc dé tap trung nudc vé giéng.

Nudc chdy vao giéng c6 thé tii day hoic tui thanh bén qua cac khe hé é thanh hoic
qua cac dng bé tong x6p dung lam thanh giéng. Thanh giéng c6 thé xay bing gach, bé tong xi,
bé tong da hoc, da ong... tuy theo vat liéu dia phucng. Khi gip dat d& sut 16 ngudi ta dung cac
khau giéng bing bé tong, gach, éng sanh... vdi chiéu cao 0,5-1m rdi danh tut tiing khiu giéng
xuéng cho nhanh chdng va an toan. Céc khau giéng ndi vdi nhau bing vifa ximing.

Dé tranh nudc mua chady trén mit kéo theo chit ban chui vao giéng, phai 1at nén va
xay b xung quanh giéng cao hon mit dat chung 0,8m déng thsi phai boc dit sét day 0,5m

n
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xung quanh thanh giéng tti mit dat xudng tdi do sau 1,2m. Vi tri giéng nén chon & gan nha
nhung phai cach xa chudng nuéi sic vat, hé xi tdi thiéu 1a 7-10m.

2/ PUONG HAM NGANG THU NUOC:

D6 1a loai cong trinh thu nudc ngdm mach nong vdi cong sudt 16n hon tui vai chuc
dén vai trim mét khdi ngay.

N6 gdm mot hé thdng dng thu nudc nim ngang dit trong 16p chifa nudc, cé do déc dé
tu chdy vé giéng tap trung.

Trén dudng dng cti khodng 25-50m lai xay dung mot giéng thim dé kiém tra nudc
chdy, 14y cin va thong hoi. 6ng thu nudc thudng ché tao bing sanh hodc bé tong cé 15
d=8mm hoic khe véi kich thudc 10-100mm. Ngoai ra ¢6 thé xép dd dam, da tang thanh hanh
lang thu nudc, xung quanh c6 16p boc bing da dim, cudi, séi d€ ngin cat chui vao.

m» Ddt nguyén — —m-u
1

k4
tho .
DPat set

Cat

a/ Bdng da ddm, b/ Bdng éng ¢/ Bdng da tang
cudi soi khoan 16 xép

Hinh 3.2 Budng hém ngang thu nude.

3/ GIENG KHOAN:

Giéng khoan 1a cong trinh thu nudc ngdm mach siu véi cong sudt 16n tir 5-500 1/s sau
vai chyc dén vai trim mét, c¢é dudng kinh 100-600mm.

Giéng khoan c6 thé 1a giéng hoan chinh (khoan dén 16p dat cach nudc); giéng khong
hoan chinh (khoan dén lung chiing 16p dat chiia nudc); giéng co dp va giéng khong dp...

Khi can thu ligng nudc 16n ngusi ta dung mot nhém giéng khoan. Trong trudng hop
ndy cac giéng sé bi anh hudng 14n nhau khi lam viéc dong thoi.

Giéng khoan thudng ¢ cac bd phan chinh sau day:

¥ Ciia giéng hay miéng giéng: Dung dé theo doi, kiém tra sy lam viéc cua giéng.
Trén ctia giéng 1a dong co va éng ddy dua nudc tdi cong trinh xi 1y, ngoai ra con c¢6 nha bao
che, bao vé.

% Thin giéng (con goi la dng vich): 1 cac 6ng thép khong gi ndi véi nhau bing
mit bich, ren hodc han. Ngoai ra con dung dng bé tong cdt thép ndi vdi nhau bing dng 1ong.
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Ong vach ¢6 nhiém vy chéng nhiém ban va chéng sut 15 giéng. Bén trong éng vach & phia
trén la cac gudng bom ndi véi dong co dién bang truc ding. C6 thé dung t6 may bom va dong
cd nhung chim.

% Ong lpc: hay con goi 1a b phan loc cia
giéng khoan: dit truc tiép trong dit chia nudc dé
thu nudc vao giéng va ngin khéng cho bun cat chui
b / vao giéng. Ong loc dudc ché tao nhiéu kiéu véi cac

> 7 Ié ’
két cau khac nhau.

4 } 1 o
. e}
1-Dong co dién le)fe)
- Ong d4 ]
= Nyl bao oo
- INJ a pao cne 2 )
4- Qng vach \%i{/f 1- Ong thép khoan
O 5- Ong loc ‘;z;ﬁ 16 hodc khe
6- Ong lang b talet 2- Day déng
talet
PD s 4 3- Ludi dan
i el
i batetet
> 11«
=
Hinh 3.3: Giéng khoan. Hinh 3.4: Ung loe.

Trén hinh v& 3.4 gidi thiéu mot ki€u dng loc thong thudng ap dung cho tng chiia
nudc 1a cat tho, ¢d hat 0,5-Imm. N6 bao gdbm mét 6ng thép cé cac 156 khoan d=5-25mm va
chiéu dai gdp 15-20 lan chiéu rong. Bén ngoai dng 1a 16p day dong ngin cach cd dudng kinh
d=2-6mm, quin theo hinh xo4n dc va ngoai cung boc 1udi dan bing dong hoic thép khong g
¢0 d=0,25-1mm.

Khi 16p dat chda nudc 1a cudi sbi, cat to thi khong can ludi boc ngoai, ngude lai khi
16p dat chifa nudc 1a c4t min thi ngoai luidi dan con phai boc séi phia ngoai.

Thay cho éng thép khoan 18 c6 thé dung éng bing cac thanh thép han lai hodc dung
ong phibré ximing, 6ng chit déo cé cham 15 hodc khe lam dng loc.

# Ong ling: & cudi 6ng loc dai 2-10m d€ gitl lai cin cat chui vao giéng. Khi thau riia
giéng 16p cin, cat ndy sé& dugc dua 1én khéi mit dat.

D€ tranh nhim ban cho giéng bdi nude mit thdm vao, ngudi ta thudng boc dat sét
xung quanh dng vach day khodng 0,5m vdi chiéu sau t6i thi€u 1a 3m k& tii mit dit xudng.

Ngudi ta con dung giéng khoan dudng kinh nhé (d=42-49mm) 13p bom tay, bom dién
Vi luu luigng 2m’/h.
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Il - CONG TRINH THU NUOC MAT

Thudng do 1a cong trinh thu nudc séng, phai dugc dit 6 dau ngudn nudc, phia trén
khu dan cu va khu cong nghiép theo chiéu chdy cta song. Vi tri hop ly nhét 1a noi bd séng va
long song 6n dinh c6 diéu kién dia chét cong trinh t6t, ¢d di do siu can thiét dé 14y nudc truc
tiép tli song khong phdi dan di xa. Thudng cong trinh thu dudc bd tri § phia 16m clia bs song,
tuy nhién phia 16m thudng bi séi 16 nén can phai gia ¢ bd.

Cong trinh thu nudc séng thuong chia ra cac loai sau day:

- Cong trinh thu nudc bo song.
- Cong trinh thu nudc long song.
- Cong trinh thu nudc hinh ddu.

1/ CONG TRINH THU NUOC BO SONG:

Ap dung khi bd déc, nude & b sau va thudng xay dung chung véi tram bom cép I
nén con goi 1a cong trinh thu midc loai két hop . Khi diéu kién dia chat 6 bé x4u thi tram bom
cap I dit tach rdi 6 xa bo va goi 1a cong trinh thu nidc loai phan ly .

Muic mide mua ﬂ_
2
| ~_
9
4 i %S
Mujc midc mua khé 2K
/ /8
7 o
5
o 2L
KRR AL 2
AR AR A AR R
\ \
2 3
1- Nha bao che 6- Ludi chén rac
2-Ngén thu nudc 7- Tram bom
3- Ngén hut 8- Ong ht
4- Cura thu nuéc mua I 9- Ong déay

5- Ctra thu nuéc mua kho

Hinh 3.5: Céng trinh thu nude bo séng.

Cong trinh thu nudc bd song thudng chia ra nhiéu gian dé€ ddm bao cip nudc lién tuc
khi thau riia, stia chiia. Mdi gian chia ra ngin thu, ngin hit. Nudc tii song vao ngin thu qua
céc ctia thu nudc: cia phia trén thu nudc mua 10, cdia phia dudi thu nudc mua kho. Ngin thu
con goi 12 ngin lang vi 6 day mot phan céc hat cidn, cat, phu sa trong nudc dudc git lai. O ctia
thu nudc ¢ dit cac song chin lam bing cac thanh thép d=10-16mm cich nhau 40-50mm dé
ngin cac vat ndi trén song (rac rudi, cui, cay...) khéi di vao cong trinh thu. Tu ngin thu nudc
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qua cac ludi chdn d€ vao ngin hut 1a noi b tri cac dng hit clia may bom. Ludi chin thudng
lam bing cac sgi day thép d=1-1,5mm véi kich thudc mit luéi tii 2x2 dén 5x5mm dé gitf cac
rac rudi, rong réu cé kich thudc nhd & trong nude. Toc do nude chdy qua song chin thudng tu
0,4 dén 0,8m/s, qua ludi chin tii 0,2 dén 0,4m/s.

2/ CONG TRINH THU NUGC LONG SONG:
Cong trinh thu long song ap dung khi bg thodi, nuidc ndng, miic nude dao dong 1dn.

Khac vdi loai cong trinh thu nudc loai bé song, cong trinh thu nude long song khong
¢6 ctia thu nudc & bd ( hodc chi thu nude 6 bs vao mua 1), ma dua ra gilia séng, rdi dung ng
dan nudc vé ngin thu dit  bo. Ciia thu nudc 1ong song con goi la hong thu nudc thudng 1a
phéu hodc ng loe, dau bit song chin va dudc cd dinh dudi day song bing hé thong coc gb
hoac bé tong.

O chd b tri hong thu phai c¢6 phao ¢d bdo hiéu dé tranh cho tau be di lai khong va
cham vao.

1- Nha bao che 7- Ludi chan rédc
2-Ngéan thu nudc 8- Co bao hiéu
3- Ngén huat 9-Tam bom

4- Hong thu nudc 10- Ong hiit

5- Goi do 11- Ong day

6- Ong dan nudc

Hinh 3.6: Cong trinh thu nude long song.
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L) Himsmeme

I - TINH CHAT NUGC THIEN NHIEN VA CAC YEU CAU VE CHAT
LUONG NUOC

1/ TINH CHAT CUA NUGC:
a/ Vé phuang dién Iy hoc:

& Nhiét do: phy thudc vao mua va loai ngudn

- Nudc mat: 4 — 40°C, phu thudc vao { khong khi va su thay ddi theo do sau nguén
nudc.

- Nudce ngdm: C6 nhiét do twong déi 6n dinh 17 - 27°C
Nhiét do dugc xac dinh bang nhiét keé.

# Do duc : Biéu thi lugng cac chit lo limg (cat, sét, bun, cac hop chét hiru co...) c¢b trong
nudc. Bon vi: mg/l.

& Do trong :

- bo bang phuong phap Sneller: d6 nude vao binh thuy tinh cao 30cm, ¢ day c6 chir
tiéu chuan mau den.

- bo bang phuong phap Diener: binh thuy tinh cao 350mm, ¢ day co6 chir thap den
rong Imm, trén nén tring, duoc chiéu sang bang 1 bong dién 300W.

Do trong dugc do bing cot nuwdc téi da ma qua nd tir trén nhin xudng ngudi ta doc
duoc chir tiéu chuan hodc dau thap.

# Do mau :

Do cac chit gumid, hop chét keo cua sit, do nhiém ban béi cac loai nude thai hay do
su phat trién cua rong to.

Do mau duge xac dinh bang phuong phap so mau theo thang Platin — coban va tinh
bang do.
& Muivavi:

- Mui: do nguén tu nhién tao ra nhu mui bun, dat sét, vi sinh vat phu du cé dai hay xac
suc vat...c6 thé do nguon nhan tao nhu clo, phenol, nudc thai...xac dinh bang ngtri.

- Vi: do cac chat hoa tan trong nudc tao ra. Xac dinh bang ném. Phan biét lam 5 cap:
rat yéu, yéu, r0, rat rd, manh.
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b/ V& phuong dién hoa hoc:

& Can toan phan (mg/l): bao gdm tit ca cac chat vo co va hitu co ¢o trong nudc, khong lgé
cac chat khi. Xac dinh bang may do nhanh hodc dun cho bay hoi 1 dung tich nu6¢c ngudn nhat
dinh & nhiét @6 105 - 110 C cho dén khi trong luong khong doi.

& D¢ cumg ciia mede (mgdl/l): 6 cing cia nuée do ham lugng Ca®* va Mg hoa tan trong
nudc tao ra. ,
- Do cuing cacbonat do mudi Ca(HC03)2 , Mg(HCO:s3),
- B cling khong cacbonat do muoi SO,%, CI', NO5™ cua Ca**, Mg™
Do cing dugc do bang do Buc (1 46 Puc tuong ing véi 10mg CaO hay 9,19mg MgO
trong 1 lit nudc).
# D¢ pH : dic trung boi ion H' trong nude ( pH = - 1g[H™])
pH < 7: nudc c6 tinh acid
pH = 7: nudc c6 tinh trung hoa
pH > 7: nudc co tinh bazo
# Do kié:m (mg dl/l): dac trung boi cac mudi nhu bicacbonat, gumat, cacbonat, hydrat...phén
biét do kiém theo t€n goi ctia mudi.
& Do oxy héa (mg 0/1): dic trung boi ndng d6 cac chit hitu co hoa tan va 1 s6 chit vo co dé
oxy hoa.

& Ham luong sdt va mangan:

# Cac hop chat Nito: NHz, NO, , NO3™ su ¢6 mat cua cac hgp chat nay chung to6 vé mic do
nhiém ban cia nudc thai vao ngudn nudc.

# Cdc chat doc: As, Cu, Pb, Zn...

¢/ Vé phuong dién vi tring:
& Vi tring hiéu khi (con/l).
& Vi trung ky khi (clostridia).

& Chi 56 coli (Eschirichia col): biéu thi c6 hay khong co vi tring giy bénh duong rudt trong
nudc.

Vi du: Nudc dung cho sinh hoat

- M, vi & 20°C: khong

- D6 mau theo thang mau Platin — coban: 10°

- Do duc, ham luong can: Smg/l

-pH: 6,5-8.,5

- Ham luong sét: 0,3mg/1

- Hadm luong mangan: 0,2mg/1

- b6 cimg: 12° PBic

1/ YEU CAU VE CHAT LUQONG NUOC:
- Nuéc cip cho sinh hoat va an udng phai trong sach, khong doc hai, khong chira cac
vi trung gay bénh.
- Yéu cau chit luong nudce cap cho cic nhu cau san xuét da dang tuy thudc vao tinh
chat cua qua trinh san xuat.
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Il - CAC PHUONG PHAP VA CAC SO PO CONG NGHE LAM SACH
NUOC

1/ CAC PHUONG PHAP XU LY NUOC:

Trén thyc té ngudi ta thuong phai thuc hién cic qua trinh xtr Iy nhu 1am trong va khir
mau, khtr st, khtr trung va cac qua trinh xtr 1y dac bi¢t khac nhu lam mém, lam nguoi, khur
mubi...

Céc qua trinh xir 1y trén c6 thé thuc hién theo cac phuong phap sau:

- Phuong phap co hoc: Song va luéi chan rac, ling ty nhién, loc qua ludi.

- Phuong phép 1y hoc: Khir tring bang tia tir ngoai, 1am ngudi nudc.

- Phuong phap hoa hoc: Keo tu bang phén, khir tring bang clor, 1am mém nudc bang
vOi.

2/ CAC DAY CHUYEN CONG NGHE XU LY NUGC:

Tap hop céc cong trinh va thiét bi dé thuc hién qué trinh xar 1y nuée theo mot hodc
mot so phuong phap goi la day chuyen cong nghé xur Iy nudce. Tuy thudc vao chat luong nudce
ngudn va yéu ciu chat lugng nudc cdp ma ¢ cic diy chuyén cong nghé san xuat khac nhau.

a/ So dd cdng ngh@ diing hod chat dé keo tu, diing bé loc cham:

Cl,

Nudc ngudn | B & loc chim | B¢ chura nude sach .| Tram bom cap II L MLCN

A

A

Hinh 4.1: So db cong nghé khong ding héa chit dé keo tu

Ap dung cho ngudn nudc c6 ham lugng cén lo Iing nho hon hoéc bang 50mg/l, d6 mau
khong 16n hon 50°coban va cong suit cia tram bé khong 16n hon mét ngan m*/ng.d , quan 1y
thu cong hay co gidi.

Vé nguyén tic khong khir dugc do mau.

b/ Sa dd cong nghé ding hoa chat keo tu:

# So do co ban:
Phen
l Cl,
Nuéc ngudn A . R 2 l 2 1.
BAe L, Berphan L, Bf: L, Bé loc > Be? chura N TB | > MLCN
I tron ung lang trong nudce sach II

Hinh 4.2: So' do sir dung héa chit co ban.

Ap dung: so do trén ap dung cho ngudn nudc cé ham lwong cin lo limg va d6 mau bat
ky v6i cac tram co cong sudt bat ky, thuong > 20.000 m*/ngd véi cac muc co gidi hoa khac
nhau, c6 thé tu dong hoan toan.
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& So do cong nghé sir dung bé tron va bé loc tiép xiic:

Cl,
. P Bé tron 2 l Bé chira nude
N : Tram
TOCTENON | dimg c6 Beloc ¥ » sach bomnl > MLCN
’ . tiep xuc om
tach khi

Hinh 4-3: So dé sir dung bé trén diing va bé loc tiép xiic

Ap dung cho ngudn nudc ¢6 ham luong can lo ling nho hon 150mg/l, 46 mau nho
hon 150° coban va tram ¢4 cong suat bat ky.

¢/ So dd cong nghé xi Ij nudc ngam:

& Khir st bang lam thodng don gian va loc nhanh:

Cl,
Lam
3 thoédn . A .
Nudc ngudn d(mg Bé loc Be chuahnuoc Tram
> gian »  phanh . sac bomIl —»MLCN

Hinh 4-5: Khir sit bang lam thodng don gian va loc nhanh
Pham vi 4p dung:
- Ham luong sét < 15 mg/l
- D6 6xi hoéa < [0,15(Fe*).5] mg/l O,
-NH; < Img/l
-Po mau < 15°

- PH sau lam thodng > 6,8

2+

- Do kiém con lai trong nude > (1+ >3 ) mgdl/Il
# So do 2: Gian mua - lang tiép xic - loc
Pham vi dp dung:
+ Cpe £ 25 mg/l
+ Nudc sau lam thoang: PH > 6,8; K; > 2mgdl/l; H,S<0,2mg/l;
NH,; < 1mg/1
+ Tran xtr 1y ¢ cOng suat bat ky
Cl,
Nudc ngudn Lam Bé ling Bé loc l Bé chira TB

thoang [P] tiép xic trong Iy » nuécsach [ 1 [> MLCN

Hinh 4-6: Khir sdt bang lam thodng , ling tiép xiic va loc
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# So do 3: Thung quat gi6 - ling tiép xdc - loc

Ap dung: Tram xu 1y c¢6 cOng suat vira va 16n va c6 ham lugng sat cao
Cl,

Nudc ngudn Thung Bé ling Bé loc l Bé chtra TB

> quatgi6 [P tiép xic trong luc nuée sach » 1 > MLCN

A 4

Hinh 4-7: Khir sit bang thing quat gié , ling tiép xiic va loc

Il - KEO TU & CAC CONG TRINH KEO TU

1/ KEO TU:

Can ban trong nudc thién nhién thuong 1a hat cét, sét, bun, sinh vat phu du, san phém
phan huy cta cdc chét hitu co... Cic hat cin 16n c6 kha nang tu ling trong nudc, con cin bé &
trang théi lo limg. Trong k¥ thuat xir 1y nuéc bang céc bién phap xir Iy co hoc nhu ling tinh,
loc chi ¢6 thé loai bo nhitng hat ¢6 kich thudce 16n hon 10 mm, con nhiing hat cén c6 d<10™*
mm phai 4p dung xir Iy bang phuong phdp 1y héa.

Pic diém co ban cua hat cin bé 1a do kich thuée vo cung nho nén cé bé mat tiép xuc
rat 16n trén mot don vi thé tich, cdc hat cin nay d& dang hap thy, két bam vdi cdc chat xung
quanh hodc 1an nhau dé tao ra bong can to hon. Mat khac céac hat can déu mang di¢n tich va
chiing c6 kha ning lién két v6i nhau hodc day nhau bang luc dién tir. Tuy nhién trong moi
truong nudce, do céac loai luc twong tac gitta cac hat can bé hon luc déy do chuyén dong nhi¢t
Brown nén céc hat cin ludn ludn ton tai ¢ trang thdi lo ling.

Bang viéc phd vo trang thdi cAn bang dong tu nhién ciia moi trudong nudc, sé tao cic
diéu kién thuan loi dé céc hat cin két dinh voi nhau thanh céc hat cin 16n hon va dé xu 1y
hon. Trong cong nghé xir 1y nudc 1a cho theo vao nudc cic héa chat 1am nhén té keo tu céc
hat can lo ltng

* Hoa chat str dung:

- Phén nhém : Al»(S0O4)3.18H,0
- Phén sat : FeS0O4.7H,0, FeCl;.6H,O

* Co ché : Khi cho phén vao nudc

- Phén nhom :

Al (SOy4); + 6H,0 = 2A1%" +3504% + 6H" + 60H = Al(OH)3\L’ + 2H,SO,4
) Bong keét tua

- Phén sat :

Fe** + 2H,0 = Fe(OH), + 2H"
4Fe(OH), + O, + 2H,0 = 4Fe(OH);
FeCl; + 3H,0 = Fe** + 3CI" + 3H" + 30H = Fe(OH); + 3HCl

Fe(OH); , AI(OH); la cac hat keo nho c6 kha nang hép phu cac hat lo ling va c6 kich
thudc bé 1én bé mat ctia minh, rdi dinh két dan 1én tao thanh nhiing bong cin co thé giit lai ¢
bé ling va loc.
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2/ CAC CONG TRINH KEO TU:

1- B& hoa tron phén.

¢ 2- Thung dung dich
ﬁl 3- Thiét bi dinh lugng phén
=
— |

4- Bé hoa tron phén+nudc
5- Bé phan tng
6- B& l&ng bong can

Hinh 4-8: So dé cdc cong trinh ciia giai doan keo tu

a/ Cong trinh chuan bij hoa chét:
- Thung hoa tron phen : hoa tron so bd phen voi nude.
- Thﬁpg dung dich (bé tiéu thy) : Pha theo diing nong d6 tinh toan.
- Thiét bi dinh lugng phen

h/ B& tron:

Muc tiéu cta qud trinh tron 12 dwa cdc phan tir héa chit vao trang thdi phan tan déu
trong moi trudong nudc trude khi phan rng keo tu xay ra, dong thoi tao dicu kién ti€p xuc tot
nhat gitra chiing véi cdc thanh phan tham gia phan ung.

Hiéu qua ctia qud trinh trén phu thudc vao cudng do va thoi gian khudy tron.

Thoi gian khqu tron hi€u quéa dugc tinh cho dén ltic héa chat da phan téan déu vao
nudc va da dé hinh thanh cic nhan keo tu nhung khong qué 1au lam anh hudéng dén ciac phan
ung tiép theo. Trong thyc t€ thoi gian hoa tron hi€u qua tir 3 gidy dén 2 phuit.

Qua trinh tron duoc thuc hién bang cdc cong trinh tron, theo nguyén tac cau tao va van
hanh duoc chia ra:

* Tron thuy luc: vé ban chét 1a dung cdc vat can dé tao ra sy x40 tron trong dong chay
cua hon hgp nudc va héa chat. Tron thuy lyc c6 the thuc hién trong:

- Ong déy cua tram bom nudc thd

- Bé tron ¢6 vach ngin

- Bé tron dung

* Tron co khi: diing ning luong cua canh khudy dé tao ra dong chay réi.
¢/ B& phan ting:

Hiéu qua qud trinh keo tu phu thudc vao rat nhiéu yéu t6. V&i mdi ngudn nude cu thé
sau khi da xdc dinh liéu Iugng va loai phén sur dung thi hi¢u qua keo tu chi phu thudc vao
cudng do khudy tron G va thoi gian hoan thanh phan tng tao bong cin T. Thuc té 2 dai luong
nay duoc xac dinh bang thyc nghiém.

Qud trinh hinh thanh bdng cin thuong cin ¢6 G = 30 - 70s™, thoi gian phan tng tir 15
- 35°.

®
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Thudng ding cac bé phan 0 tng thuy luc (ngan phan Gmg ¢6 vach ngan ngang hoac bé
phan tmg xo4y — ngan phan tmg két hop véi bé ling dimg) hay bé phan ting c6 may khuay.

IV - LANG

Lang 12 mot khau xir 1y quan trong trong cong ngh¢ xur 1y nudc. La giai doan lam sach
s0 bd trude khi dua nude vao bé loc dé hoan thanh qu4 trinh lam trong nudc. Dua trén nguyén
1y roi theo trong luc, viéc 1am lang c6 thé loai bo tir 90-99% luwong chat ban chira trong nudc.

Nguyén tic : Nudc duge chay tur tir qua bé ling, dudi tac dung cta trong luc ban thin

cac hat can s€ roi xuong day bé.

Theo chuyén dong ciia nudc ngudi ta chia 1am 3 loai bé ling

- Bé ling ngang

- Bé lang dung

- Bé ling ly tAm

Ngoai 3 loai bé lang trén hién nay nguoi ta con sir dung cyclon thuy lyc dé ling so bo
nudc ¢6 do duc theo chu ky (tach cat co6 kich thudc 16n) hoac sir dung bé léng trong cé tr:?mg
cin lo ling : nudc chuyén dong tir dudi 1én trén voi toc do thich hop, trong bé dan dan hinh
thanh mot tang cin lo limg. Tang cin ndy c6 kha ning hdp phu cac hat keo, cin trong nudc
lam cho nudc trong.

1/ BE LANG NGANG:
Bé lang ngang c6 dang hinh chit nhat, ¢6 thé 1am bang gach hoic bétdng cdt thép.

Str dung cho cdc tram xu 1y ¢6 Q > 300 m’/ngd d6i v6i trudng hop xir Iy nude c6 ding
phen va dp dung voi cong suat bat ky cho tram xu ly khong dung phen.

> © 5
Bé N . N\
phédn | A é : 3 Sang bé loc
g ) @ | 1 N
T™ (4) : (®)
Ty Ll

©)
Hinh 4-9: Ciu tao bé ling ngang

(D C)ng dan nudc tir bé phan ing sang
(2) Méng phan phdi nudc

(3) Viach phan phdi dau bé

(4) Viing lang

(5) Vung chtra can

(6) Vach ngan thu nudc cudi bé

(7) Mang thu nudc

(8) Ong dan nuéc sang bé loc

(9) Ong xa cin.
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* CAu tao: bé gidng chira hinh chir nhat. Nudc chuyén dong trong bé theo chiéu ngang.
Bé ling ngang gom 4 bd phén chinh :

- B6 phan phan phdi nudc vao bé

- Ving lang can

- Hé théng thu nudc di ling

- Hé thong thu xa can Bé ling ngang thudng chia 1am nhiéu ngin, chiéu rong mdi ngin
tir 3 +6m. Chiéu dai bé khong qui dinh. Khi bé c¢6 chiéu dai qué 16n c6 thé cho nudc chay
xoay chiéu. Dé giam bot dién tich bé mit xay dung c6 thé xiy dung bé ling nhiéu ting (2,3
tang).

Céc thong s cua bé ling ngang.
Vi=5-10 mm/s
u=0,12 -0,6 mm/s
H=2-35 mm/s

L =10
H

2/ BE LANG DUNG:

Bé lang dang nude chuyen dong theo phuong thang dimg tir dudi I€n trén, con cac hat
can roi nguoc chiéu véi chiéu chuyén dong ciia dong nudc tir trén xudng.

Bé ling dimg thuong c¢6 mit bang hinh vudng hodc hinh tron, duge st dung cho tram c6
cong suit nho (Q <3000 m’/ngd). Bé ling dimg thuong két hop véi bé phan tmg xody hinh
try.

Bé c6 thé xay bang gach hodc bétong cdt thép. Ong trung tdm c6 thé 1a thép cudn han
dién hay bé tong cot thép.

# D +
x (5) (6)
s /
T A Yl
) 4) —> Sang bé loc nhanh
Nudc tir bé _|, F—F———]
tron toi 1
. H,=H, ey )
(1) Nang phan ung xody
- (2) Ving ling
(3) Vung chura can
KB (4) Ong nudc va
) (5) Voi phun
h, 40-60° 8) (6) I\A/Iéng thu
(7) Ong nuéc ra
4 (8) Ong x4 cdn

Hinh 4-10: Céu tao bé ling dirng
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Nguyén tac 1am viéc: Nudc chay vao ong trung tAm gitra bé (ngan phan mg) di Xuong
dudi vao bé ling. Nudc chuyén dong theo chiéu tir dudi 1én trén, cin roi tir trén xudng day bé.
Nuéc di lang trong duoc thu vio mang vong bd tri xung quanh thanh bé va dua sang bé loc.

Cic thong sb cua bé:
v=0,5-0,7 mm/s

D<10m
2:1,5—2
H

* Ap dung cho cac tram c¢6 Q < 1000 m*/ngd va xtr Iy c6 dung pheén.

3/ BE. LANG LY TAM:

Bé lang li tAim c6 dang hinh tron, duong kinh tir 5m tré 1én. Thuong ding dé so ling
ngudn nudc c¢6 ham luong cin cao, C, > 2000 mg/l. Ap dung cho tram c6 cong suét 1on Q >
30.000 m*/ngd.

“)

I L 1. Ong dan vao
' )
! — 5) 2. Mang thu nué6e
J ! ; . L_E/ 3. Cénh gat buin bang cao su
DI N 4. Hé théng cao bun
' ~ ~ N
el > 5. Ong dan nuédc sang bé loc
e M .
I 6. Ong x4 can
e 1A y !
Nudc tubé | /4 i —
tron t6i / = —

1)

Hinh 4-11: So d6 ciu tao bé ling ly tim

* Nguyén tac 1am viée: Nude can xur 1y theo 6 dng trung tim vao ngdn phan phdi, phan phbi
déu vao vung lang. Nudc tir ving ling chuyén dong tir trong ra ngoai va tir dudi 1én trén. Cin
duoc ling xudng ddy. Nudc trong thi duoc thu vio mang vang vio mdng tp trung theo dudng
6ng sang bé loc.

Dé thu bun c6 thiét bi gat can gdm dam chuyén dong theo ray vong tron. Dam treo gian
cao thép c6 cdc canh gat & phia duéi. Nho nhitng cdnh gat ndy, cin ling ¢ ddy duoc gat vao
phéu va xa ra ngoai theo dng xa can.

Cic thong sb cua bé.
D< 50m
H=1,5-2,5 ¢ thanh
H=3-5 ¢ trung tam
Hiéu suét ling thap 40 — 80%
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V-10C

La giai doan cudi cung ctia qua trinh lam trong thyuc hién trong cic bé loc bang cach
cho nudc di qua 16p vat liéu loc — thuong 1a cat thach anh day 0,7 — 1,3m; ¢& hat 0,5 — Imm
hodc than gy ddp vun hodc dng — to — ra — xit. Dé giit cho cat khoi di theo nudc vao cac éng
thu nudc, dudi 10p cat ngudi ta db 1 16p dd bang cudi hodc d4 dam.
* Phan loai :
- Theo tdc d6 loc
+ Bé loc cham : toc d6 loc 0,1 — 0,3 m’/h
e Uu diém : nudc trong, thoi gian cong tac 1au, 1 — 2 thang mai rira 11an
e Nhuoc diém : Toc dd loc cham, kich thuge bé 16m, gia thanh x4y dung cao,
quén 1y vat va.
* Ap dung cho cac tram ¢ cong suét nho.
+ Bé loc nhanh : Téc do loc nhanh 6 — 10 m’/h. Céc hat can duoc gitr lai nho luc dinh
cua no voi cac hat cat.
e Uu diém : Kich thudc bé nho, gia thanh xay dung re.
e Nhugc diém : Chong ban, phai tay rira ludn (1 ngay dém phai rira 1 — 3 lan).
Rira bé thuong duoc co gidi hoa, bom nude cho chay ngugc chidu véi van tde
gp 7 — 10 14n khi loc véi cudng do rira 10 — 15 m? dién tich.

2
/
o
=
1
s
= §9
A o PR - 13
1 1/[ / :8: 8
H
%
10
Hinh 4-12: So' d6 ciu tao ciia bé loc nhanh trong luc
1. Ong din nudc vao bé loc; 2. Mang dan nuéc
3. Méng phan phdi phuy; 4. Vat li¢u loc
5.Vit liéu da; 6. Tam dan c6 khe 10 d& vat liéu loc
7.Pudng dan nudc sang bé chira nudce sach. ’
8. dudng ong cap nudc rira bé loc; 9. Ong rtra nudce xa loc.
10. Van xa nuoc loc dau.; 11. Cira quan ly.
12. Ham thu nudc; 13.0ng cap gid rua loc

- Phén loai theo ap lyc :
+ B@ loc hé trong luc
+ B¢ loc ap luc
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- Phan loai theo chiéu dong nudc :

+ B¢ loc xudi

+ Bé loc nguoc

+ Bé loc 2 chiéu

- Phan loai theo s luong vat li¢u loc:
+116p

+ 2 16p

+ nhiéu 16p

- Phan loai theo d0 16n hat vat liéu loc:
+ Bé loc hat bé

+ Bé loc hat trung

+ B¢ loc hat tho

- Phan loai theo nguyén tic:

+ Loc ludi

+ Loc qua vat liéu xép

+ Loc qua vat li¢u hat

VI - KHd TRANG

Sau khi qua bé ling, bé loc phan 16n vi tring & trong nudc da bi giit lai (90%) va bi
tiéu diét. Tuy nhién dé ddm bao hoan toan v¢ sinh phai khir trung nudc.

* Cac cach khu trung:
1. Nhiét : Pun nuéc & nhiét 46 > 75°C trong nude

2. Dung tia tir ngoai : Dung loai dén phat ra tia tir ngoai dé diét trung. Phuong phap
nay don gian nhung thiét bi dt tién, hay hong va tén dién (10 — 30Kw/1000m”).

3. Dung 6z6n : Dua 6z6n vao nudc —» tao [O] —» diét trung
4. Dung séng siéu Am : Dung thiét bi phat ra song siéu 4m tan s6 500KHz
— Vi trung bi tiéu diét.
5. Phwong phap clo héa : Sir dung clor hodc hop chét cuia clor nhu clorua voi, zaven
NaOCl.

- Pua clorua voi vao nudc :

2Ca0Cl, —» Ca(0Cl), + CaCl,
Ca(OCl); + CO; + H,O —» CaCOs; + 2HOCI acid hypoclorit (oxh manh)

- PBua clor vao nudec :
Cl, + H,O —» HOCI + HCI
HOCI —» H"+Ocl
ion hypoclorit (oxh rit manh)

_ Clor hay clorua voi thuong dua vao duong dng dan nudc tir bé loc sang bé chira nudc
ngam voi liéu lugng 0,5 — 1 mg/1, lugng clor thira khong dugc vugt qua 0,3 — 0,5 mg/l.

Dé phan tng hoan toan xay ra, thoi gian tiép xtc gitta dung dich clo va nudc 1én 30
phut.

bién phan mudi an NaCl tao ra Cly, Cl, hoa vao dung dich NaOH tao thanh nudc
zaven di vao khtr trung.

NaCl + H,O Z 2H" + CI' + NaOCl —>Na" + CI
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VIl - KHG TRUNG SAT TRONG NUGC

1/ KHU SAT BANG LAM THOANG:

- Sét trong nudc ngdm thuong ¢ dang Fe(OH),. Mudn khtr sit ngudi ta cho nudc tiép
xuc v6i khong khi dé oxy hoa Fe** thanh Fe®*

- Dung dan mua (thap tlep xuc) : Nudc tur gleng khoan bom 1én cao cho chay vao
mang rang cua hodc ong chiam 13 tao mua. Theo chiéu mua roi dit cic tim chén, khi nuéc roi
dit cac tAm van tryc tiép vao nudc va qua trinh oxy héa dugc thyc hién.

- Thung quat gi6 : khong khi vao nho quat gid, thuong lam thoang nhan tao. Ung dung
cho tram c6 cong suat bé.

-Néu Cr. <9 mg/1 : thuc hi¢n phun mua (lam thoang) truc tiép trén bé loc.

2/ KHU SAT BANG LAM THOANG PON GIAN & LOC:
Cho nudc tran qua mi¢ng éng dit cao hon bé loc chung 0,5m.
Ap dung Cp. <9 mg/l,Ph>6,8 ,Fe**/Fe'™ <30%
Trudng hop pH thp phai dua véi vao dé kiém hoa

0.3+0.4 |—r
s
0.3+ 0.4

Hinh 4-13: Khir st bang lam thodng va loc.

2/ KHU SAT DUNG HOA CHAT:

a/ Khit sdt bang chét oxy hoa manh:
) Céc chét oxi hod manh thuong st Eiung dé khur sat 1a: Cl,, KMnO,, 0O5...Khi cho cac
chat oxi hod manh vao nudc, phan tng dién ra:
2Fe”* + Cl, + 6H,0 = 2Fe(OH); + CI' + 6H'
3Fe** + KMnO, + 7H,0 = 3Fe(OH); + MnO, + K* + 5H*
Trong phan tmg, dé oxi hod Img Fe®* cin 0,64 mgCl, hodc 0,94mg KMnOy va dong
thoi d kiém cta nudc giam di 0,018mgdl/1.

So sanh vé&i phuong phdp khir st bang lam thodng, diing chét oxi hod manh phan tng
xay ra nhanh hon, pH méi truong thip hon (pH<6). Trong nudc c6 ton tai cdc hop chit nhu:
H,S, NHj thi chiing s& gay anh huong dén qua trinh khir sat.
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b/ Khir st bang voi:
Khir sit bang voi thuong két hop v6i qud trinh 1am 6n dinh nuéc hodc 1am mém nude.
Quid trinh khir sit bang voi xay ra theo 2 trudng hop:
- Truong hgp nude c6 oxi hoa tan:
4Fe(HCO3), + O, + 2H,0 + 4Ca(OH), — 4Fe(OH)3d + 4Ca(HCO;),
- Truong hgp nudc khong ¢ oxi hoa tan:
Fe(HCO3), + Ca(OH), — FeCO;3 + CaCOs + H,0O

¢/ Cac phuong phap khit sat khac:
& Khir st bang trao déi cation:
Cho nudc di qua 16p vat liéu loc c6 kha bang trao ddi i6n. Céc ion H* va Na* ¢6 trong

thanh phan vat liéu loc sé& trao d6i voi ion Fe** ¢6 trong nudc, két qua Fe** duoc giit lai trong
16p vat licu loc.
2[K]Na + Fe(HCOs), — [K],Fe + 2NaHCO;
2[K]H + Fe(HCOs), — [K]:Fe + H,CO;
Cation duoc tai sinh bﬁng HCI, NaCl
HCI + [K],Fe — [K]H + FeCl,
NaCl + [K],Fe — [K]Na + FeCl,

Phuong phép nay dem lai hiéu qua khur st cao, thuong st dung cho ngudn nuoc co
chira Fe** ¢ dang hoa tan. Ding két hop véi 1am mém nu6e. Chi phi cho khir Fe?* bang trao
doi cation gia kha dat.

# Khir sdt bc%rgg dién phan: Dung cuc 4m bang sit, nhom, cuc duong bang ddng, bach kim
hay dong ma kén.

& Khir sdt bang phwong phdp vi sinh vdt: Cdy cdc mam khuén sét trong 16p cit loc cta bé
loc.

& Khir scf{ ngay trong long dat: Dua trén nguyén tic, céc ion Ca®*, Mg gén trén khodng vat
clia tAng dit d4 chira nude c6 khinng trao doi ion véi céc ion Fe* ciia nudc ngdm.

2

VIl - KHU MANGAN

Mangan thudng tdn tai song song véi sit & dang i6n Mn** trong nudc ngam va dang
keo hitu co trong nude mét. Do d6 viéc khir mangan thuong duoc tién hanh dong thoi voi khur
sat.

Mangan ¢ dang hoa tan Mn?* khi bi 6xi héa chuyén dan thanh Mn®* va Mn** & dang
hydroxit két tua:

2Mn(HCOs3), + O3 + 6H,0 — 2Mn(OH),4 + 4H" + 4HCO

Qud trinh khir mangan phu thudc vao pH cta nudc. Thuc nghiém cho thiy néu PH <8
va khong c6 chét két xdc tac thi qud trinh oxi héa Mn** rét cham. D6 PH t6i vu: 8,5 + 9,0.

Tuong ty nhu véi sit, qui trinh khir mangan co ban ciing bao gébm cic khau lam
thodng, lang, loc. Trong qué trinh lgc, hat loc dugc phu dan 1 16p Mn(OH), dién tich am, 16p
mn(OH); c6 téc dung nhu chét xidc téc hip thi cdc ion Mn** va i héa né theo phuong trinh

Mn(OH), + Mn(OH), — 2Mn(OH);
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4Mn(OH)3 + O; + H,O — 4Mn(OH)4

Lop pht Mn(OH), lai tham gia vao phdn itmg md&i ctr nhu vy tao ra 1 chu trinh phan
tng lién tuc. Nhu vay hiéu qua khir mangan lai phu thugc vao 16p phu Mn(OH)4 do chinh qué
tinh khir tao ra trén bé mat hat cat loc.

Trong thug té dé dua bé loc vao ché dd hoat dong on dinh, can pha thém nudc dung
dich KMnOjy voi liéu lugn 1-3mg/1 vai ngay dau hoac nang PH 1én trén 9.

Cong ngh¢ khir Mangan:

1/ KHU MANGAN BANG LAM THOANG:

-So dd 1: lam thodng ty nhién hodc 1am thodng cudng birc, lang tiép xic, loc 1 16p vt
liéu loc.

Ap dung: ham luong mangan trong nude nhd va ton tai dudi dang Mn”* hoa tan. Vat
liéu loc dung cét thach anh day 1,2 + 1,5m.

-So @6 2: 1am thodng tw nhién hodc cudng birc - lang tiép xic loc 1 hay 2 16p vat liéu
loc.

Mot 16p vat liu la cat den day 1,5m; hodc 2 16p vat liéu loc 1a 16p vat ligu loc.

Mot 16p vat li€u loc 1a cat den day 1,5m; hodc 2 16p vat liu loc 1a than Angtraxit va
catday = 1,5m.

Ap dung: ham luong Mangan trong nudc ngudn cao.
- S0 d6 3: Lam thodng cudng bic - lang tiép xdc - loc 2 béc.

Khr sét dugc thue hién ¢ lam thodng - lang tiép xiic - loc. Sau d6 nang PH 1én 8 — 1am
thodng - loc ¢ bé loc bac 2 dé khir Mangan.

Phuong phép nay tén kém nhung dem lai hiéu quéa xur 1y 6n dinh.

2/ PHUONG PHAP DUNG HOA CHAT:
Str dung cdc chét ¢6 tinh 6xi héa manh nhu Clo, ozén, Kali permanganat.
Clo 6xi héa Mn** & PH = 7 trong t = 60 + 90 phiit
C10, va Ozon 6xi héa Mn>* can 1,35 CIO; hay 1,45mg O3

KMnO, 6xi héa Mn** & moi dang ton tai ké ca keo hitu co dé tao thanh Mn(OH),

3/ PHUONG PHAP SINH HOC:

Cay 1 loai vi sinh vét c6 kha nang hip thy mangan trong qua trinh sinh trudng 1én bé
mat vat liéu loc. xdc vi sinh vat s¢€ tao thanh 16p mang oxit mangan trén bé mat hat vat li¢u loc
cO tac dung xuc tiac qud trinh khir Mangan.

2M1’1(HCO3)2 + 02 + 6H20 —> MII(OH)4 + 4H+ + 4HC03-

2 - . -
IX - KHU H,S BANG LAM THOANG
pH <5 : tao H,S
pH=5-10: tao H,S, HS", $*
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pH> 10 : HS", $*

Lam thoang pH <5

Khir H,S con lai sau qua trinh lam thoang bang clor
H,S + 4Cl, + 4H,0 —> H,SO4 + 8HCI

HS™ +4Cl, + 41,0 —> SO,” +8Cl + 9H"
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y
MAY BOM - TRAM BOM
[ ]

2 . < .
8€ CHUA - DAl NUOC

1 - MAY BOM:

Trong cac hé thdng cAp nudc , may bom dude sti dung & cdc tram bom cap I dé dua
nudc ti cong trinh thu 1én cong trinh 1am sach va & tram bom cép II d€ dua nudc ti cac bé
chiia nudc sach 1én dai va vao mang phéan phdi cho cac déi tugng st dung. N6 thudéc nhém
may ning ludng dung dé bién co ning nhan dudc ti dong ¢ dién thanh co ning ctia dong chét
16ng. Trong ky thuét cip nudc hién nay loai may bom dugc st dung phd bién nhét 1a bom ly
tam chay bang dong co dién. o) day chi xét loai bom dd ma thoi.

1/BOM LY TAM - SO PO CAU TAO VA NGUYEN TAC HOAT PONG:

B0 phan chinh ctia bom ly tdm (hinh 5.1) 1a banh xe cong tac c6 gin cac ban 14 (canh
bom) dit 1én truc bén trong than bom. Than mdy bom dudc ndi véi dng hit va éng ddy.

] s
=

O

Hinh 5.1: Mdy bom ly tm.
- Ro chéan rac

- Ludi ga

- Ong hut

- Banh xe cbng tac.
- L& méi nudc.

- Ong day.

s 7777777

\\T\\\\\\ A\
N
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Trudc khi cho may bom chay phai dé ddy nudc vao than bom va éng hit (mdi nudc).
Khi quay banh xe cong tdc, nudc da dudc moi trudc nim gitia cac ban 14, dudi tac dung cla
Iyc ly tAm bi bin tii tim ra thanh bén véi téc do 16n va dudc nén ép dé vao budng xodn tao ra
ap luc cén thiét dua nudc ra éng ddy. Phin & tAm bom, trudc 16i vao banh xe cong tac xuit
hién ap suét chan khong, do dé nudc tif ngudn bén ngoai dudi tac dung clia ap suat khi quyén
theo dng hut vao bé sung lién tuc cho bom.
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2/ PHAN LOAI BOM:
o Theo dp luc: - Ap lyc thap: < 20m.
- Ap lyc trung binh: 20 - 60m.
- Ap lyc cao: > 60m.

» Theo 56 bdnh xe c¢ong tdc: bom ¢ 1 hay nhiéu banh xe cong tac. Cdc bom nhiéu
banh xe cong tac thuong la bom ap luc cao.

< Theo cdch bé tri truc bom:
- Bom tryc ngang.
- Bom truc dung.

Cac bom truc ngang thudng co chiéu cao hut nude han ché (dudi 8m).

* Theo dich thé cdn bom: bom cip nudc, bom nudc thai, bom bun, cat,...

3/ CAC CHI SO QUAN TRONG CUA BOM:
Khi chon may bom thudng cin ct vao cac chi s quan trong clia bom sau day:
a/ Luu luong :

Ky hiéu 1a Q, 1a khéi lugng dich thé dugc bom di trong mét don vi thdi gian, [m’/h],
[m?/s], [1/s].

b/ Chiéu cao hit nudc va day nudc dia hinh: y |

Chiéu cao hit nudc dia hinh, ky
higu 1a H,,, 13 hidu s6 gifia cao trinh dit Hd.dh
truc may bom vdi cao trinh muc nudc tinh

toan trong bé hut hay ngudén bom. Con chiéu n

cao ddy dia hinh, ky hiéu H,,, 1a hiéu s6 N I
gilia cao trinh diém 14y nudc tinh toan bat 16i \

nhét so vdi truc may bom. Pon vi tinh la

mét \ ) 2 PR L
Hinh 5.2- Chidu cao hiit va ddy dia hinh

¢/ Cot chan khong hiit nudc:
Ky hiéu 1a H,, dudc tinh bang cong thuc:
H,=H, , +h, +Vv/2g , [m].

h, : TOng ton that ap luc trong éng ht, [m].
v*/2g : Ton that ap luc do thay d6i van téc khi vao bom, [m].

d/ Cot chan khdng hut nudc gidi han:

Ky hi¢ula H,,, , la chiéu cao 16n nhat ma bom ¢4 thé hut duge nudc, qua chiéu cao
dé bom khong thé hit dude nudc. H,, s phu thudc vao két cAu mdy bom, vao s6 vong quay
clia banh xe cong tac va cac thong sé khac nhung thudng khong qua 8m. Nhu vay dé bom cé
thé ht duge nudc ta phdi ¢6: Hy g, > Hy > Hy g,
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e/ Ap luc toan phan ciia hom:

Ky hiéu 13 H, chiéu cao 16n nhit ma bom ¢ thé ddy nudc di dugc, xac dinh bing
cOng thuic:

H=H, 4 + Hy 4, +2h [m].

>h : tong ton that 4ap luc trong dng hut, éng ddy va cac thiét bi khac trén cac dudng éng do
(néu co).

f/ Cong suat clia bom:

% Cong sudt hitu ich:

N, =YQH : [KW].
102
Y : ty trong cua nudc, [N/m’].
< Céng sudt trén truc:
N, =N _ YQH , [KW].

il B 102n

M : hé s6 hitu ich toan phan clia bom, c6 thé dat tii 60 -75% cho dén 80 - 92% tuy theo loai
bom va cong nghé ché tao nd.

4/ DAC TINH CONG TAC CUA BOM VA ONG DAN:

a/ Cac dac tinh cong tac cua bom ly tim:

H, [m]
A
Q-H]
N, [KW]
/
n, %]
Q=

»
Q, [I/s; m3/h]

Hinh 5.3: Bdc tinh cong tdc cla mdy bom.

Trén hinh 5.3 gidi thiéu cac dudng dic tinh cong tac cla bom ly tam. D4 1a cac mdi
lién hé gitia su thay déi luu lugng Q vdi ap luc H, véi cong suét trén truc N, va véi hiéu sudt
clia bom. Diém 1 clia dic tinh Q - 1 goi 1a diém cong tac tdi uu tiic 1a di€ém ma bom lam viéc
v6i hidu suat cao nhat. Cac dudng dic tinh nay dugc xay dung sau khi ché tao va cho van hanh
thii d6i véi tiing loai may bom va dudc thé hién trong cac ly lich may bom.
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b/ Dic tinh dng dan (hay hé thdng dng dan)
Dic tinh éng dan trong HTCN c6 thé biu dién dudi dang hai s6 hang:
H=H, +2>h

H,, : Chiéu cao bom nudc dia hinh, tiic 1 hiéu s6 cao trinh myc nudc & diém 14y nude so véi
cao trinh muc nudc & bé chia [m].

>h : Téng ton that ap luc trong dng hit va trong hé théng éng phan phdi clia mang [m].

Dd 1a dudng cong dang Parabon, dinh nidm § tryc tung, cach tryc hoanh mot khodng

Hinh 5.4 B tinh dng dén.

(@)
w)

Hdh

Q [m¥s]
Gia tri ton that: h = S.Q>

S : Suc khang.

Q : Luu lugng trong éng.
h,=S.Q>.
h,=S.Q,”.

h,=S.Q..

¢/ Do thi ddc tinh chung clia may bom va dng dan:

Dé x4c dinh ché do cong tac téi uu clia bom véi hé théng dng din da cho can xay
dung do thi dic tinh chung cd mdy bom va dudng 6ng. Trén hinh 5.5 gidi thiéu dic tinh
Q-H cta bom va dic tinh C-E clia éng dan. Sau khi ké dudng thing CD song song va cach
truc hoanh mot khoang H,, , ta bd sung vao dé gia trj clia ton that ap lyc h ting vdi ting gia tri
cua luu lugng Q theo cong thic h = S.Q? (vdi S 1a stic khang thiy luc cla dng) ta xay dung
dugc dudng dic tinh éng din C-E. Giao diém A gitia dudng dic tinh Q-H ctia bom vdi dic
tinh ng din C-E goi la diém cong tac clia bom da chon lam viéc trén hé théng éng din da co.
Tt diém cong tac nay ta ¢ thé xac dinh duge luu ludng Q, , ap luc H, , hiéu sudt 1, va cong
sudt N, clia mdy bom lam viéc trén hé thong ong din da c¢6. Mdy bom can dugc chon sao cho
diém cong tac nay ndm trong khu vuc c6 hiéu sudt 16n nhét. Trén thyc té, may bom dugc chon
trong khu vic gidi han bdi hai dudng dic tinh Q-H cia nd; dudng trén ting vdi dudng kinh
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banh xe cong tac 16n nhat va dudng dudi ting véi dudng kinh banh xe cong tac sau khi da got
di mot gidi han cho phép nao do.

H [m] r

QH E

Hinh 5.5 B tinh médy bom - dng dén.

Q [m%/s, 1/s]

Qa

5/ THAY POI DAC TINH Q-H CUA BOM:

Cac dic tinh cta bom c6 thé thay doi bing cach thay déi sé vong quay hodc got bét
duong kinh cua banh xe cong tac. Goi Q va Q, ; Hva H, ; N va N, ; n va n, la luu lugng, ap
Iyc, cong sudt va s vong quay cta bom & trang thai ¢l va mdi, ta c6 thé xay dung dic tinh
mdi clia bom béng cac mdi quan hé sau day:

a/ Thay ddi sd vong quay ctia banh xe cdng tac:

2 3
n H n . N n
Q =n, H n, N, n,
Tc 1a Iuu lugng, ap luc va cong sudt ctia bom thay doi tuong ting bac mot, bac hai va
béc ba so véi viéc thay doi sé vong quay ctia banh xe cong tdc.

b/ Got bot canh xe cdng tac:

Giéi han st dung clia bom ly tdm dugc mé rong rat nhiéu néu got bét dudng kinh banh
xe cong tac ma khong anh hudng nhiéu dén hiéu sudt ctia nd. Gidi han cho phép c6 thé tii 7 -
20% cua duong kinh cti ma hiéu suét hiiu ich chi gidm tii 1 - 2,5% so véi hiéu sudt cii. Khi got
banh xe cdng tac, st dung céc ti 1é sau:

Q/Q,=D,/D ; H, /H = (D/D)’ véi Q va Q, ; H va H, la luu lugng va ap lyc ting vdi
dudng kinh banh xe cong tac trudc va sau khi got bdt.

6/ GHEP BOM LAM VIEC SONG SONG VA NOI TIfP:

Trong k¥ thuat cdp nudc, cd thé ghép nhiéu bom lam viéc song song hoic ndi tiép
nhau. Néu mot bom khong thé cung cip di luu lugng tinh toan cin thiét hodc khi cin phai
diéu chinh Iuu lugng do sy thay déi 16n trong ngay hay trong tiing mua bing su thay doi sé
may bom cong tac thi ghép nhiéu bom lam viéc song song véi nhau (hinh 5-6). Khi can ting
thém 4ap luc bom nudc ma luu lugng tinh toan van gitf nguyén thi c¢6 thé ghép bom lam viéc
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ndi tiép nhau, dng ddy clia bom nay dudc ghép véi dng hit clia mot bom khéc dé tao ra ap luc
can thiét (hinh 5.7).

H [m]
C
Ql Q1+11 Q [m3/s, l/VS]
Hinh 5.6: Dung song song.
H [m] A
\ )
— R
C /
Q [m%/s, 1/s]
Hinh 5.7: Dung ndy tiép.

Il - TRAM BOM:

Tram bom 1a noi bd tri cac may bom, dong co dién, dusng 6ng, van khoa, thiét bi
diéu khién, kiém tra, do ludng, cac bang dién, phong stia chia, 1ip rap cliing nhu cac phong
lam viéc, phong vé sinh, thay quan 4o cho cong nhan...

Khi thiét ké c4c tram bom can luu y cic yéu cau nhu: dam bao cung cdp nudc lién
tuc; thuan tién va an toan trong quan ly, van hanh; khodng cach gitia cac éng ddy va éng hut
cling nhu chiéu dai cia ching phai ngin nhat, cac doan ndi phai don gian; c6 kha ning ting
cong sudt cla tram nay bing cach thay thé cdc may bom cé cong suét 16n hon hoic trang bi
thém cac mdy bom bd sung; ¢6 hé sé hifu ich va hé s6 st dung thiét bi 16n nhét vdi chi tiéu chi
phi ning lugng dién 1a bé nhat.

Cac tram bom c6 thé phan ra: tram bom cap I, cap II, ting ap, tudn hoan, dit ndi, niia
ndi, nia ngdm hoidc ngdm; truc ngang, truc ding, kiu thu cong, tu dong hoic tii xa, ...
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Tram bom cap I dua nudc 1én cong trinh lam sach dudc tinh theo luu lugng gid trung
binh trong nhiing ngay dung nudc 1én nhat. Ché do cong tac clia tram bom cép II phu thudc
vao biéu db tiéu thy nude. Viée bom nude ¢ thé tién hanh diéu hoa trong ngay hoic theo tling
cap; néu bom theo cép thi dung tich dai nudc va ap luc toan phan clia bom sé giam.

Viéc lya chon loai va s lugng mdy bom lam viéc cling nhu du tr phai tinh todn ¢
xét dén su hoat dong dong thoi gitia cac mdy bom, éng din va mang éng phan phdi dé ddm
béo ché do lam viéc clia tram bom dudc lua chon trén co sé phan tich do thi dung nudc va su
hoat dong dong thsi cd mdy bom, dng ddn va mang phan phdi. Nén chon cdc mdy bom cung
loai dé d& quan ly va gidm sé bom du trdi.

Céc tram bom cap I 14y nudc mit thudng dit sau dudi dit dé gidm chiéu cao hut cla
bom. S§ lugng bom cong tac trong cac tram cdp I khong nhé hon hai, mdi bom nén cé mot
ong hut riéng. Cac tram bom cdp II thudng dit trén mit dit, ¢ dang hinh chii nhat vi ¢ nhiéu
may bom, cac dudng éng hit cé thé ndi thong vdi nhau qua cac khoa.

A A

X X . i
.
T or,
B| D B|D B|DP jissmms
sC
Hinh 5.8: So db tram bom.

= Pudng 6ng ti tram
Mang bom II téi tram khong
dugc 14y nudc.

TB 2

AA 4

Il - BE CHA@A:

Tuy thudc vao muc dich st dung, trong HTCN cac bé chiia ¢ thé dit ¢ nhing dia
diém khéc nhau. Ching dudc dung dé thu va chia nudc tif cac tram bom cp I, tii céc tram xi
ly hoidic tti cac hé théng cdp nudc phan ving dé cung cip cho HTCN tudn hoan; diéu hoa
lugng nudc gitia tram bom cdp I va cép II va du trii nudc chiia chdy, nudc ria bé 1ing, bé loc
cla ban than nha mdy nudc.
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BE chuia thudng dugc trang bi céc dudng dng va thiét bj nhu hinh 5-9: éng din nudc
vao bé c6 bd tri khéa dong md nudc, dng tran ndi véi hé thdng thoét, dng hut ctia may bom va
ong xa cin. Ngoai ra con c¢é 6ng thong hdi, thang 1én xudng, nudc bao hiéu muc nudc trong

P
be,...
AN

Hinh 5.9: C4u tao bé chia nude.

- Khi thé tich bé dudi 2000m’ ¢ thé xay hinh tron, 16n hon thi xay hinh chi nhat.

- Tudng va day can cd 16p chéng thdm tot.

- Chiéu cao bé tti 3-5m, bén trén c6 ndp day, ong thong hoi va 16p dat ddp cd trng ¢ dé gitt
cho nhiét d¢ nude duge on dinh.

, g ’ A £ . A r A v
- Ddy bé c6 do doc i=0,01 vé phia ho xa cin.

- Van téc nudc trong éng din vao bé v=1,2 -1,5m/s, éng 14y nudc ra hay éng hit cia bom
v=1-1,6m/s, 6ng tran khong qua 4m/s.

Thé tich bé chiia V, phu thudc vao chic ning va cong suit cia hé thdng cip nudc
dudc x4c dinh bang cong thic:
Vb = th + Vcc + Vr [m3]

V,, : Luong nudc diéu hoa gitia tram lam sach va tram bom cap II, dugc xdc dinh bing do thi
(hinh 5-10) ho#c bing bang tinh tdng hop ché do lam viéc cta tram xu ly va tram bom cap I,
trong d6 tram x ly thuong lam viéc diéu hoa sudt ngay dém, con tram bom cap 11 thi lam viéc
theo cdp, c¢d géng bam sat nhu ciu dung nudc.

Bdng tinh t(i?ng hop

%QOngd
t Gid TXL TBII Vdh
529% (0/0Qngd) (0/0Qngd) (0/0Qngd)
4,179 0-1 3,0 4,17 -4.17
3% —13.5% 1-2 3,0 4,17 -4,17
0o 6 12 18 24 23-24 3,5 4,17 -0,67
Vdh =

Hinh 5-10: D6 thy xdc dinh Vath
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V.. : Luu lugng du tri d€ chifa chdy, dugc xac dinh bing cong thic:
Vcc = 3'3’6'Qcc + szax - 3QI s [m3]

Q.. : Luu ludng nudc dung dé chifa chdy, [1/s].

>Q.... : Tong ludng nudc 3 gié dung nhiéu nhat, [m’].

Q, : Luu lugng nudc ctia tram bom cép I trong diéu kién lam viéc lién tuc, [m’].

V., : Ludng nudc dung cho cac nhu ciu k§ thuat clia ban than nha may nudc nhu ria bé ling,
bé loc,... ¢6 thé 14y tui 3-5% cong sudt tram bom.

IV - DAl NUOC :

Dai nudc 13 cong trinh dung dé diéu hoa luu
lugng va ap Iuc cho mang ludi cip nudc. Dai nudc con
1a mot cong trinh kién tric vi ¢d chiéu cao va thé tich

16n. Do dic diém kién truc, két cdu va diéu kién thi
cong trén cao nén gia thanh xay dung dai 16n hon nhiéu
s0 véi bé chifa. Vi vay khi tinh toan HTCN can nghién
ctiu can than ca dung tich, chiéu cao va vi tri dit dai. C6
thé dung bé chuia va kha ning tu diéu chinh cla bom ly
tam dé€ diéu hoa luu lugng va ap luc nudec ma khong
nhat thiét phai xay dung dai. Ddi véi cac hé théng cip

nudc khong lién tuc ngay dém hoic khi ngudn dién
khong bdo dim thi can xay dung dai. Thong thudng dai
dugc dit 6 nhiing vi tri cao dé gidm bdt chiéu cao than Hinh 5.11: Dai nude.

dai va giam gid thanh x4y dung.

Hinh 5-11 1a ciu tao cta dai nudc bing bé tong cot thép. Pai ¢ ba phan chinh:
mong, than va bau dai ¢ ndp day kin. Cac dudng ong gom 6ng din nudc 1én va xudng, dng
tran, 6ng xa cin. Ngoai ra con cé thudc bao hiéu muc nudc, dén thip sang bao hiéu ban dém,
thu 164,... C6 thé két hop dai vdi cac cong trinh khac nhu nha &, nha lam viéc, xudng san xut
§ cac tAng dudi bau dai. Ty 1& gitfa chiéu cao va duong kinh dai ¢d thé 14y bing 0,5-1,2.
Khong nén xay cao qua vi ton ning lugng bom nudc, ting 4p luc va gy dao dong 16n trong hé
thong.

Thé tich dai nudc dugc tinh bing cong thic: V,=V,, + V.. , [m].

V,, : Dung tich cin diéu hoa, x4c dinh bing cach 1ap bang tinh tdng hdp (bang 5-1) hoidc dd

thi biéu din ché d6 lam viéc clia tram bom cép II va nhu ciu dung nudc cta thanh phd.

V., : Lugng nudc du trii d€ chifa chdy trong dai dudc tinh trong 10 phut theo TC.11-68:
V.=06nq. , [m].

n : SO lugng dam chay déng thoi.

q. : Luu lugng cho mdt dam chay, [1/s].
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Theo kinh nghiém dung tich dai thudng chiém 2-8% cong suat hifu ich cia hé théng.
Vi céc thanh phd 16n, khi thiét ké dai cAn nghién ciu chon ché do bom nudc that sat véi yéu
cAu tiéu thy d€ ¢ dung tich dai bé nhat.

Bing 5-1: Trinh bay cdch xdc dinh thé tich dai mide bdng bdng tinh téng hop.

Gio trong Nhu cAu nue ciia Nuée do tram bom NuéGe 1én dai Nude tu dai Dung tich dai
ngay thanh phd (%) 11 cung cip (%) (%) xudng (%) (%)
0-1 3,1 2,5 - 0,6 -0,6
1-2 3,0 2,5 - 0,5 -1,1
2-3 3,0 2,5 - 0,5 -1,6
3-4 2,9 2,5 - 0,4 -2,0
4-5 3,2 4,5 1,3 - -0,7
5-6 3,4 4,5 1,1 - +0,4
6-7 4,4 4,5 0,1 - +0,5
7-8 5,4 4,5 - 0,9 -1,4
8-9 4,9 4,5 - 0,4 -1,8
9-10 4,7 4,5 - 0,2 -2,0
10-11 4,6 4,5 - 0,1 -2,1
11-12 4,4 4.5 0,1 - -2,0
12-13 4,3 4,5 0,2 - -1,8
13-14 4,3 4,5 0,2 - -1,6
14-15 45 45 - - 1,6
15-16 4,8 4.5 - 0,3 -1,9
16-17 4,4 4,5 0,1 - -1,8
17-18 4,3 4,5 0,2 - -1,6
18-19 5,0 4.5 - 0,5 2,1
19-20 4,8 4,5 - 0,3 -2,4
20-21 4,6 4,5 - 0,1 -2,5
21-22 4,8 4,5 - 0,3 -2,8
22-23 3,4 4,5 1,1 - -1,7
23-24 3,8 4,5 0,7 - -1,0
100% 100% - - V,, =3,3%

- Cot 2 : Phan bd theo hé s6 khong diéu hoa k = 1,3.

- Cot 3 : LAy theo ché do lam viéc theo cdp cta tram bom cép I1.

- Cot 4 : La hiéu s6 cia cot 3 va cot 2.

- Cot 5 : La hiéu s6 cia cot 2 va cot 3.

- Cot 6 : Dung tich dai bing tong dai sé céc gia tri tuyét d6i am va duong 16n nhat cé
trong cot. Trong thi du trén, thé tich dai nudc sé 1a (0,5) + (-2,8) = 3,3%.

Ciing c6 thé chon mot gid nao dé cho dung tich cta dai bing 0 rdi tinh tiép theo cac
gid khéc, Itic d6 ¢ thé trong cot 6 s& khong ¢ gid tri am (néu chon dung) va thé tich dai sé 1a
tri 16n nhat trong cac so do.
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MANG WGI DUGNG ONG
®

AP NUGC

| - SO DO & NGUYEN TAC VACH TUYEN MLCN

Mang ludi cdp nudc 1a mot trong nhiing bd phan quan trong clia hé théng cip nudc,
lam nhiém vu van chuyén va phan phdi nudc dén céc noi tiéu dung. Gia thanh xay dung mang
ludi thuong chiém 50-70% gia thanh xay dung toan bo hé théng cip nudc.

MLCN bao gém céc dudng ng chinh, 6ng nhanh va cac 6ng ndi phan phdi nudc.

MLCN c6 thé thiét ké theo cac so do: cut, vong, hdn hop.

Mang ludi cép nuoe cut Mang ludi cép nudc vong

Hinh 6.1: So' db mang ludi cdp nude.

Mang 1udi cut ¢6 tdng chiéu dai dudng éng nhdé nhung khong didm bdo an toan cip
nudc: Khi mot dng nao dé ¢ dau mang bi su ¢ thi toan bd khu vuc phia sau sé bi mét nudc.
Con mang ludi vong s& khic phuc duge nhudc diém do.

Nguyén tidc vach tuyén MLCN:
o Tong chiéu dai diiong ng la nhd nhdt.
¢  Dudng 6ng phdi bao trum cdc doi tugng dung midc.
o Hiidng vén chuyén chinh ciia mide di vé cudi mang hidi va cdc diém ding mide
tdp trung, cach nhau 300 - 600m.
¢ Han ché b6 tri cdc duong ong di qua song, dé, dam ldy, diong xe lifa,...

DHBKDN

n
=
n
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Il - TiINH TOAN MLCN

Muc dich: Xac dinh luu lugng Q toan mang, luu lugng q tiing doan dng, trén co sG
dé chon duong kinh (d) éng cdp nudc cling nhu xdc dinh ton thét ap luc trén dudng éng dé
x4c dinh chiéu cao clia dai nudc, ap luc cong tac cia may bom.

Khi tinh todn MLCN thudng phai tinh cho 2 truéng hop:
- Truidng hop gio diing midc Idn nhat.
- Truidong hgp c6 chdy xdy ra trong gio ding midc 1dn nhat.

Déi véi mang 1udi c6 dai déi dién (dai 6 cudi mang ludi) con phai tinh toan kiém tra
cho trudng hdp van chuyén nudc 16n nhét tic 1a trudng hop tiéu thu it, nude chdy qua mang
ludi vao dai.

1/ XAC PINH LUU LUQNG NUOC TINH TOAN CHO TOAN MANG:

Phéi x4c dinh cho 3 tridng hop:

Qmax _ max.zgz th ’ [m3/h]
Qmin — mm;z th , [m3 /h]
Qcc = Qmax + 396'n'qcc ’ [m3/h]

2/ XAC PINH LUU LUQONG TINH TOAN CUA TUNG POAN ONG:
Qe = e T %qeg t Qe > [I/s]

q., : Luu lugng chuyén tiép cho cac doan éng phia sau.

o, : Hé s6 phan b lvu lidng doc duong: q 6 dau doan dng la max, cudi doan dng bing 0, nén
nguoi ta quy ude o =0,5.

qQuq : Luu lugng 14y ra doc dudng theo chiéu dai ctia doan dng tinh toan.

q,, : Luu luong tap trung 1ay ra & nit cudi ctia doan 6ng tinh toan (thudng ap dung cho céc ho,
céc don vi tiéu thu nude 16n nhu céc xi nghiép giit, céc bé boi, nha tim cong cong,...).

D€ xé4c dinh qy, cin x4c dinh luu ludng don vi (qy,), tic 1a luu luong 14y ra trén 1m
chiéu dai cla doan 6ng. Luc dé ta sé ¢d: quy= qq..L
L : Chiéu dai doan 6ng tinh toan.

Q= Q- 2 , [/m.s]
>L
Sau khi qui udc o = 0,5 ngudi ta dua q,, vé hai mit dau va cudi mdi doan 6ng tinh
toan, va lic dé mdi 1 nit sé ¢ luu lugng nit (q,) 1a: q, = 0,5.q,,. Néu nit cé nhiéu doan dng
ndi vao thi q, = 0,5.>q,.
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3/ XAC PINH PUONG KINH ONG: C6 2 céch:
a/ Theo luu lugng tinh todn g, va van tdc kinh té v,;
Ta sti dung cong thiic thily luc quen biét:

_ nd?

q= Q.v = 4q

vV =>d=,|—
v

& Xét mdi quan hé gitia d va v qua gia thanh xay dung G,, va gid thanh quan ly G,
béng do thi:

- Néu v tang thi d gidm: G, gidm nhiing nguige lai ton thdt dp hic theo chiéu dai va
cuc bg tang lén, nang hiong tiéu hao dé bom midc tang lén. Néu tang v > 2,5m/s sé xdy ra
hién tiong siic va thity luc trong 6ng manh hon, cdc méi néi sé dé héng hon do do G, sé tang

lén.

- Néu gidm v thi d téng: G, tdng nhing 16n thdt ap hic sé gidm, ndng luong bom
nidc sé it hon, G, sé gidm. Nhing néu gidm v xuéng qud thdp thi cdn ldng sé dong lai trong
éhg, t6n cong co rila.

Qua d6 ta thdy cin phai xac dinh mot gia tri v kinh t& nao dé dé tranh dugc ca 2
nhugc diém trén. D x4c dinh, dua vao dé thi sau:

GA

0 o >V
Viié

Hinh 6.2: Van tdc kinh t&

b/ Theo hé sd kinh té (E) va luu luong kinh té gidi han (Q,):

Hé s6 kinh té E phu thudc vao rat nhiéu yéu td, dic biét 1a vao 6ng nghé san xuit,
vao ning lugng dung dé bom nudc va trinh do ky thudt quan ly cta cdc cong ty cdp nudc, c6
gid tri t 0,25 - 0,5 - 0,75. Ung véi cdc gid tri E ndy cho ting loai dng & bang tinh sin cho ta
Iuu lugng kinh té gidi han Q. va Q... Ta khong xét cu thé.

min*®
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4/ XAC PINH TON THAT DOC PUONG VA TON THAT CUC BO:
Tén thét ap luc doc dudng theo chiéu dai éng (h,) ¢6 thé xac dinh theo 2 cach:

a/ Theo ton that don vi (i):

h=iL , [m]
i: T6n tht don vi, phu thudc vao loai dng va van tdc nude chay trong éng:
AV
1 =
2d.g

A : Hé s6 khang ma sat theo chiéu dai, phu thudc vat liéu lam dng va do nham thanh 6ng.
d : Budng kinh trong ctia 6ng, [mm].

v : Van tdc nudc chay trong dng, [m/s].

L : Chiéu dai doan 6ng tinh toan, [m].

Hé s6 stic can A phu thudc vao ché do chdy cia dong nudc, do nham thanh 6ng va hé
s6 nhét dong hoc clia nude, dude x4c dinh theo cong thiic thuc nghiém cho ting loai 6ng:

- Doi vai ong thép moi.:

0,226
A= 0,0159 {1 0,684}

d0,226 v

- Doi voi 6ng gang mai:

A

. 0,0144 {1 0,236}0’284
A\

- d0,284

- D6i vdi 6ng gang va oéng thép cii :

v<1_2m/s thi: A= o

0,0179 [ 0,867}0’3
= 1+
A%

2 0,3
i=0.000912 7 {1 ¥ 0’861
’ \

0,021
- 4%

V2
i=0,00107—

v>1,2m/s thi: Y

- O;qg fibré ximdng:
5 0,19
i =0,000561—— (1+ 3’51j
d- v
- Ong chdt déo:
. V1,774
1= 0,000685—(11’226
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Tu cac cong thic trén Sévélop da thanh 14p cac bang tinh todn thuy luc cho cdc loai
dng cAp nudc khac nhau, dua vao cac bang nay khi da biét luu luong q ta d& dang tim dugc cac
tri s6 d, v va ton that 1000i (ton that cho 1km dudng éng).

b/ Theo siic khang don vi (A):
h,=ALK.qg=S.q

A : Stic khang don vi.

L : Chiéu dai doan 6ng ,[m].

K: Heé s6 diéu chinh toc do.

q : Luu lugng nudc trong dng.

& Cdc gid tri A va K tra J cdc bang tinh toan thiy lue cho tung loai dng.

Il - TINH TOAN THAY LUC MANG LUGI CUT

1/ NHAN DINH BAI TOAN:
Bai todn nay cho biét: - Ap lyc can thiét: H,, 14y ra & nit cudi.
- Luu ligng 14y ra & cac nut.

Yéu cau: - Chon dudng kinh dng (d).
- Tinh t6n thét doc duong (h,).
- Tinh ton thét cuc bo (h,,).
- Tinh dé cao can thiét cho dai nudc (H,).
- Tinh c6t ap can thiét cho may bom (H,).

2/ CACH THUC HIEN:
D¢ thyc hién bai toan nay, cin phai qua 2 budc:
# Budc chudn bi:

¢ Xac dinh luu lugng tinh toan toan mang udi.
+ Vach tuyén, chia doan tinh toan, ghi chiéu dai, q,,.
+ Danh sé thu tu c4c nut trén so do.

& Buoc tinh toan :

* X4c dinh tng chiéu dai clia mang.

* Xac dinh q,, qq , q, , V2 q, cla ting doan 6ng.

+ Dua vao q, va v,, chon duong kinh 6ng (d) cho tiing doan 6ng.

* Lap bang tinh thiy luc va tiép tuc tinh ton that ap luc h, cho tiing doan va
t6ng ton thit toan mang.

¢ Xac dinh H, , H, .

+ Dung mit cit doc dudng do 4p céac tuyén 6ng chinh.

Dé d& dang tinh todn va theo doi két qua, khi tinh todan mang 1udi cut ngudi ta thudng
1ap bang tinh toan cé dang nhu sau:

Nguyén Dinh Huin =58 = DHBEDN



Gida trinh. CAP THOAT NUOC

Luu lugng | Pudng kinh Chiéu dai | Tén thét ap
Poan 6ng | tinh toan q, d, [mm] Téc do v 1000i doan éng Iuc trén
[Vs] [m/s] [m] 1 [m] doan dng
h=i.l [m]
1-2
2-3

3/ THI DU TINH TOAN :

ql.li'
o7 o
£
S &
. 5
3 150m 2 200m 5

s

S
& =
S
o

5 110
113 ég 112 41 111

Cho mang cap nudc nhu hinh v&, binh do va kich thudc da ghi trén hinh. TU tram
bom 1T cung cap mot luu lugng nudc 1a 40 1/s. Dai nude dit 6§ ddu mang, cung cip mot luu
lugng 1a 10 1/s. Tai mit 4 14y ra Iuu lugng tap trung 1a 5 1/s. Mang cép cho nha 4 ting, dudc
thiét ké bing 6ng gang nudc sach. Tong ton that ap lyc ti tram bom dén dai 1a 4m.

Phdn tinh todn:
© Tinh tong chiéu dai clia mang: 3. L = 1600m.

® Xi4c dinh luu lugng don vi :

Q. = Qo 9w _ (40+10)-5 =0,028 , [l/s.m].

XL 1600

© Xic dinh Ivu lugng doc dudng: q,, = q,..L , [I/s]. Lap bang:

Poan ong L [m] Qaa [Vs]
1-2 300 8.4
2-3 150 4.2
3-4 200 5.6
2-5 200 5.6
2-6 200 5.6
3-7 250 7.0
3-8 300 8.4

O Xic dinh Ivu lugng nut: g, = 0,5. Xq,, - Lap bang:
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Nut Nhiing doan 6ng 2qua q,
lién quan dén mit [Vs] [Vs]
1 1-2 8.4 4.2
2 1-2, 2-5, 2-6, 2-3 23.8 11.9
3 2-3,3-4,3-7, 3-8 25.2 12.6
4 3-4 5.6 2.8
5 2-5 5.6 2.8
6 2-6 (v q.,) 5.6 7.8
7 3-7 7.0 3.5
8 3-8 8.4 4.2
© Xic dinh luu lugng tinh toan tting doan dng:
Qe = Qe T qag T Qo » [1/s]
Lap bang dé tinh:
Doan q. [Vs] 0.qyy [Vs] Qe [Vs] qq [Vs]
1-2 0 4.2 0 4.2
2-3 19.6 2.1 5 26.7
3-4 39.2 2.1 5 46.3
2-5 0 2.8 0 2.8
2-6 0 2.8 5 7.8
3-7 0 3.5 0 3.5
3-8 0 4.2 0 4.2
® Dua luu lugng tinh toan va luu lugng nut vao so do:
3'5\0 ; 7.8
112 111 %
110
£ g
B! S| = 2.8
3 Isom 2 200m 5
re 267 & | 2.8
12.6 11.9
S
N B
113 I 112 A 1 111 110
42 4.2
@ Tinh toan thdy lyc mang hidi:
Po | 1 qq d v 1000i | p=jl | C6&t mit dat Ap luc c¢in Cét muic nuige
an | [m] [I/s] [mm] | [m/s] [m] [m] thiét H,, [m] H, [m]

1 2 3 4 5 6 7 8 9 10 11 12 13
12 | 300 [ 42 80 078 | 179 [ 537 [ s | 1u 20.00 | 2587 | 13150 | 136.87
23 | 150 | 267 200 | 083 | 620 | 093 111 112 2587 | 2580 | 136.87 | 137.80
34 | 200 | 463 250 | 092 | 560 | 112 112 113 2580 | 2592 | 13780 [ 13892
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25 | 200 2.8 80 052 | 854 1.71 111 110 2587 | 25.16 | 13687 | 135.16
26 | 200 738 100 0.95 19.6 3.92 111 110 2587 | 2295 | 136.87 | 132.95
3-7 | 250 3.5 80 0.65 12.8 320 112 111 2580 | 23.60 | 137.80 | 134.60
3-8 | 300 42 80 078 | 179 537 112 112.5 2580 | 19.93 | 137.80 | 13243

> Ghi chu:

- Cot 12 va 13: Cot muc nudc (H) tai moi diém chinh la dap lic ti do can thiét tai
diém do cong voi cot mat ddt tai noi do.

- C6t muic mide tai diém 4 (mit 4) la dp hic ddy ciia mdy bom hay chiéu cao dai niidc.

- Ap hic cdn thiét tai diém 1 doi véi nha 4 tdang tinh theo cong thiic H,, =4(n+1).

- Chon trudc didng kinh 6ng d theo q,, cdc s6 liéu khac nhu 1000i [m], v [m/s] tra &
cdc bang tinh thity lic déi vdi 6ng thép trdang kém.

O Xac dinh chiéu cao dai nudc:
Hy = H +2h +Xhy, +(Z, - Z,).

H,, : 14y & diém bt 1oi nhét trong mang ludi. D6 1a diém 1 véi H, = 20 m.
>h, : tdng ton thét 4p lyc theo chiéu dai tu dai dén diém 1, tic 1a tuyén 4-3, 3-2, 2-1.

TiclaXh=1.12+0.93 +5.37=7.42 m.
>h,, : tong tn that cuc bo 1dy bing 30% tong ton thit theo chiéu dai, Yh,, = 0.3x7.42 = 2.23.
Z,, Z, : cot mit dét tai diém 7, diém c6 H,, 16n nhét (bat 1oi nhat) 1a 115m va cdt mit dét tai
diém 8, noi dit dai la 116m.

Nhuvay H,=20+7.42+223+111.5-113 =28.15 m.
© Xic dinh 4p lyc clia mdy bom & tram bom cép II:
Hy,=Hy+hy+2h, g+ Z4 - Z,

h, : Chiéu cao phan nudc chua trong dai [m], 1y bing 2m.
>h, , : Tong ton that 4p luc tui tram bom dén dai [m], theo dé bai = 4m.
Zy, Z, : Cot mit dat noi dit dai va cot mit dat noi dit tram bom, déu bing 113m.

Nhu vay: H, = 28.15+2 +4+ 113 - 113 =34.15 m.

IV - TINH TOAN THAY LUC MANG LUGI VONG

1/ CO SO LY THUYET:
Tinh todn mang ludi vong rét phuc tap, vi:

- Rdt khé xdce dinh phiiong chuyén dong ciia mide téi mot diém nao dé ciia mang mot
cdch chinh xdc. Vi du: Tii 1 — 4 mide ¢6 thé chuyén dong theo hai hay nhiéu tuyén khdc
nhau: 1-2-3-4 hodc 1-9-5-4 hodc 1-8-7-6-4 v.v... tuy theo dp lic tiing nhdanh 6ng.

- Luu lugng (q) va ton that 4p luc (h) tiing nhanh 1a hai dai lugng khong xac dinh, né
phu thudc vao dudng kinh (d) va chiéu dai (L) cac doan éng, néu luu lugng (q) thay déi thi
dudng 6ng kinh (d) ciing thay doi.

Nguyén Dinh Huin = 61 = DHBEDN



Gida trinh. CAP THOAT NUOC

A X A I s R 74 2 A 4 A N~ , A
Nhu vay moi doan 0ng ¢ hai an s6 q va d. Néu mang co p doan 6ng thi sé ¢d 2p an

o
a
w
Y
©
©

Hinh 6.3 C4p nude mang vong.

DE tinh toan thiy luc mang ludi vong, ngudi ta thudng dua vé viéc gidi gin ding céc
phuong trinh bac hai, dya vao cdc dinh luit co ban sau day:

& Dinh ludt 1: Tong dai s6 ton that ap luc cia mdi vong s& bing 0, néu ta qui udc
chiéu chay theo kim ddong hd 1a duong va ngudc lai 1a m, tic 1a Yh=0.

Trong thuc té diéu nay rat khé dat dudc nén ngudi ta qui udc ring Y h hay Ah < 0,5m
ddi véi 1 vong, hodic < 1,5m d6i vdi vong bao 16n thi coi nhu 1a thda man.

# Dinh ludt 2: Tong dai sé luu ludng tai m&i nit phai bing 0, néu qui udc lvu lugng
dén nut do 1a ducng va di ra khdi nut 1a am, tic 1a Y.q, =0.

Nhu vy néu mang c6 n vong thi ¢é n phucng trinh dang Yh=0, m mit thi ¢6 m-1
phuong trinh dang Y.q,=0 va sé doan 6ng clamangp=n+m- 1.

2/ TRINH TU TINH TOAN :

- X4c dinh tong chiéu dai toan mang : Y, L.

- Xac dinh q,,, q4 va q, cta ting dudng dng.

- Xuét phat tif dinh luat 2 (2q,=0), tam thdi phan bd luu lugng cho cac nhanh.

- Lap bang tinh thiy luc: chon dudng kinh 6ng (d) cho tting doan 6ng theo vén tdc
kinh té, tinh t6n thét ap luc theo chiéu dai (h,) ctia cac doan éng cho ting vong mot, va tinh Ah
ctia vong do, r6i so sanh véi dinh luat 1, néu théa man yéu cu thi thoi. Néu khong thi phai
diéu chinh lai luu lugng phan bé lic dau (git nguyén dudng kinh da chon) tic 1a 14y bdt &
nhanh tai ning (cd tri s6 tuyét déi 16n hon nhanh kia) bd sang nhanh tai nhe va tiép tuc tinh lai
tti ddu cho dén khi nao dat yéu ciu thi thoi.
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3/ CAC PHUONG PHAP PIEU CHINH LUU LUONG: C6 2 cach:
¢ Phuong phap Lébachdp (Nga) va Cross (Piic): Tinh cho mot vong.

Aq=- Ah = [I/s]

_ Ah
22& Z'ZSiqi
q;

Ah = Yh: Sai s6 ap luc vong dang tinh.
h, : ton that ap luc cta dudng éng i, [m].
q; : luu ligng ctia dudng 6ng thii i, [1/s].
S. : stic khang thily luc ctia doan éng i.

Néu mang c6 nhiéu vong thi Aq dudgc xac dinh tiing vong mot va 1ap bang tinh thiy
luic.

¢ Phuong phap Andrayxép (Nga): Tinh cho nhiéu vong ciing mdt lic va duge thuc
hién ngay trén so dd, ap dung cho nhiing ngusi cé nhiéu kinh nghiém trong tinh todn thiét ké

mang lidi, dya trén cac ti 1& sau:

Aq, _Aqn

Ah, Ah,

4/ THI DU TINH TOAN MANG LUOI VONG:

Cho so d6 mang ¢ hai vong I va II. Chiéu dai cac doan 6ng tinh toan dudc ghi trén
hinh v&. Tt tram bom cép II cung cAp cho mang mét luu lugng 1a 100 I/s. Tai nit 5 ¢6 14y ra
mdt luu lugng tap trung 14 10 1/s. Yéu cau tinh toan thiy lyc mang ludi.

g
)
S
Q

100 I/s => @) 320m 4]

=
S
)
a

280m

BAI GIAI:
© Tinh tong chiéu dai clia mang: >, L = 2020 m.
® Xidc dinh luu lugng don vi:
4y = (- £q.) / TL = (100-10) / 2020 = 0,045 [V/s.m]
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© Xic dinh Ivu luong doc dudng (qy,), 14p thanh bang: q,, = qq, .L

Poan ong Chiéu dai L [m] Luu ligng doc duong q,, [I/s]
1-2 200 9,00
2-3 345 15,53
1-4 320 14,40
4-3 285 12,83
4-5 280 12,60
1-6 250 11,25
6-5 340 15,30
O Xic dinh Ivu lugng nut (q,), 1ap thanh bang: g, = 0,5. >.q,
Niit | Nhiing doan ong lién quan dén mit tinh todan | X q,,[I/s] q, [Vs]
1 1-2,1-4,1-6 34,65 17,33
2 1-2,2-3 24,53 12,27
3 2-3,4-3 28,36 14,18
4 1-4,4-3,4-5 39,83 19,92
5 4-5,6-5 (c6 ca q,) 27,90 13,95 + 10
6 1-6, 6-5 26,55 13,28

> J dady huu ligng tdp trung q, gid sit chdy theo tuyén 1-6-5.

© Dua luu lugng doc dudng (q,,) va luu lugng nut (q,) vao so do tinh toan:

3
RN
10015 ==>§ 320m 4)\
Czad

™

6
340m
v

-

O Dua vao dinh luit 2, tam thdi phan bé luu ludng cho cac doan éng dé tinh todn thiy luc. CS
hai cach phan bé: hoic 1a theo Iuu ligng doc dudng (q,,) hodc 1a theo Ivu lugng nit (q,).

285m

200m

250m

280m

a/ Phén b6 theo luu luong doc duong:
- Doan 6ng 1-2: q;, = 0,5.qu12) + Quges) = 0,5%9 + 15,53 =20,03 Is.
-Poan 6ng 1-4: q,, = 0,5.9u401-4y + Qaaas) T daagasy= 0,9x14,4 + 12,83 + 12,6 = 32,63 1/s.
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- Doan dng 1-6: q, 4 = 0.5.q4416) + Quaes) + 4= 0,5%11,25 + 15,3 + 10 = 30,93 I/s.
-Poan 6ng 2-3: q,, = 0,5.944023 = 0,5%15,53 = 7,77 1s.

-Poan 6ng 4-3: q,, = 0,5.944u-3) = 0,5%12,83 = 6,42 I/s

- Doan 6ng 4-5: q,5 = 0,5.qus = 0,5%12,6 = 6,3 1/s

- Doan dng 6-5: qgs = 0,5.quqe sy + q, = 0,5%15,3 + 10 = 17,65 Us.

Lap bang tinh toan thlly luc mang ludi. Gia thiét dugc thiét ké bang 6ng gang nudc
sach (d€ chon céc yéu té thly luc trong cdc bang tinh déi vdi cac 6ng gang nudc sach):

L Phén b luu lugng ldn diu dé tinh Diéu chinh ldn thi nhit
Vong | Poan (m] Qe D v 1000i h=i.l | h/q; Aq q, v 1000i | h=il
/s mm m/s m I/s I/s m/s m
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1-2 200 20,03 150 1,10 15,14 +3,03 0,15 -0,87 19,16 1,05 13,92 2,78
@ 2-3 345 7,77 100 0,95 19,45 +6,71 0,86 -0,87 6,90 0,84 15,6 5,38
1-4 320 32,63 200 1,01 9,00 -2,88 0,09 Tg’fg 33,24 1,03 9,27 -2,97
4-3 285 6,42 100 0,78 13,70 -3,90 0,61 +0,87 7,29 0,89 17,26 -4,92
Sh=Ah=  +29 1,71 Yh=Ah= +0,27
Théa man
Ah <0.5
Aq=-——" =087 (<0,5m)
235
z q;
1-4 320 32,63 200 1,01 9,00 +2,88 0,09 :3)’?7 33,24 1,03 9,27 +2,97
@ 4-5 280 6,30 100 0,77 13,20 +3,70 0,59 -0,26 6,04 0,73 12,14 +3,40
1-6 250 30,93 200 0,96 8,12 -2,03 0,07 +0,26 31,19 0,97 8,24 -2,06
6-5 340 | 17,65 | 150 | 097 11,91 -4,05 | 0,23 +0,26 17,91 | 0,98 | 12,3 4,18
>h=Ah= +0,50 0,98 +0,13
Aq=- Ahh =-026
2. N
2 q;

> Néu 6 kinh nghiém (tranh phdi diéu chinh rdc réi) thi ¢d thé chon lai diiong ong
cho phit hop dé tong ton thdt dat yéu cdu. Piéu nay cdn can i vao gid tri t6n thdt & bdng trén
dé biét chon lai 6ng nao.

b/ Phén b6 theo luu lugng nuit:
e Poan éng 1-2: q,, = q,, + mot phén clia g,

Van dé 1 phan ctia mit 3 1a bao nhiéu cho phu hdp, diéu nay can cin cif vao chiéu dai
céc doan éng ndi vao nit 3. Cu thé § day:
Qs =0, + 345q,; —1227+ 345x14,18 20,03 Us
(345+285) (345+285)
e Poan éng 2-3: q,, = modt phan cta q,,
g, = BXIAI8 00
(345 +285)

e Poan éng 1-4: q,, = q,, + phan con lai clia q,; + mot phan clia g
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285x14,18  280x13,95

=19,92 + +
Ai-s (285+345)  (280+340)

=32,63 1/s

e Poan dng 4-3: q,; = phan con lai cta q,,
_285x1418 _
Aass (285+345)

e Poan éng 1-6: q, , = q,, + mot phan clia q

- =13’284{340><13,95

+10 {=30,93 /s
340 +280

e Poan dng 6-5: g, = mot phan cva q,
B (340>< 13,95

= +10 [=17,65 I/s
o5 = 340+ 280 j

e Poan dng 4-5: q, . = phan con lai cta g,
_280x13,95

=2 63
Ais (280 +340) °

& Ta thdy két qua tinh toan hoan toan giong trén!

V - CAU TAO MANG LUGI CAP NUGC

1/ CAC YEU CAU CO BAN POI VOI MANG LUGI PUONG ONG:

Mang 1uéi cdp nudc 1a mot hang muc cong trinh thudng chiém kinh phi 16n, lai phai
dit ngdm dudi dat nén rat phic tap trong qua trinh thiét ké, thi cong va van hanh. Yéu cau
chinh 1a phai bio dam cung cép dudc lién tuc mot luu lugng nudc nhét dinh vdi 4p luc yéu cau
t6i cac diém st dung. Mang Iudi dudc xay dung bing cac loai éng ché tao sdn tii nha may.
Viéc chon loai 6ng, phu tung ndi éng phu thudc vao 4p luc cong tac cia hé thong, tinh hinh
dia chit, phuong phap 1dp dit, cic chi tiéu kinh té k¥ thuat va cac diéu kién cu thé khéc.
Nhung ndi chung phdi thda man cic yéu cau sau:

% Phai bén chic, c6 kha ning chdng lai dudc cac tac dong co hoc (theo qui dinh) ca &
bén trong va ngoai dng.

% Thanh trong cta éng phai nhin, ton tht 4p lyc do ma sat khi nudc chuyén dong la
nhd nhat.

% C6 thoi gian st dung lau dai, chéng dudc xam thuc ca bén trong 13n bén ngoai khi
van chuyén nudc hoic cia dét va nudc ngim,...

Ngoai ra, 6ng cling nhu cac b phan ldp rap khdc cin phai nhe, ndi don gian, nhanh
va bdo ddm. Cudi cung 13 théa man dudc cac chi tidu kinh té, tiic 13 phdi ¢d chi phi chung nhé
nhat.

Ap luc cong tac clia 6ng dudc tinh todn dua trén két qua tinh toan mang ludi va heé
théng 6ng chuyén dan. Ap luc d6 cin phai ddm bao chéng lai dudc 4p luc nude chuyén dong
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bén trong 6ng, ap luc clia dit cling nhu céc tdc dong khac tif bén ngoai. éng va cac mdi ndi
clia mang ludi cang chic chdn, kin, khong ro ri... thi cang Igi. Néu khong thi luén bi mat nudc
va chi phi cho quan ly hé thdng sé ting 1én rat nhiéu. Nudc ro ri con giy x6i 16 nén, tao ra
nhiing sy ¢d 16n cho hé théng.

Trong cac hé thong cip nudc cho cdc ddi tugng khdc nhau & nhiing diéu kién dia
phuong khac nhau thi cac thong sd chinh can thiét cho viéc lya chon loai ng nhu lvu lidng ,
ap luc cong tac bén trong, dic tinh nén dét,... rit khac nhau, c6 thé thay déi trong gidi han
rong.

2/ CAC LOAI ONG CAP NUGC VA PHUONG PHAP NOI ONG:

Cac loai dng dugc dung trong mang 1udi dudng 6ng cip nudc bén ngoai 1a dng gang,
ong thép, 6ng bétong cdt thép va dng nhuya.

< Ong gang: Dugc dung phd bién vi ¢ uu diém bén, chdng xam thyc tét, chiu duge
ap luc tuong déi cao, it c6 bién dong do nhiét gay ra trong cac méi ndi, nhung cé nhugc diém
1a don, ¢6 trong lugng I6n, tén kim loai, chiu tai trong dong kém.

Ong gang c6 dudng kinh tif 50-1200mm, dai ti 2-7m, mot ddu loe va mot dau tron.
Khi ndi 6ng, dau tron cla 6ng nay sé dudc dua vao dau loe cia 6ng kia, chiia mot khoang hé
3-5mm. Day day tdm ddu hoic nhya dudng dudc bén thanh nhiing s¢i ¢6 dudng kinh 16n hon
khe hé gitia dau loe va dau tron mot it, nhét vao khe hé va xam chit bing duc xam va bua tay
dé bit kin khoang 2/3 chiéu dai méi néi, sau d6 dung vifa ximing amiing (70% ximing, 30%
bot amising va 10-12% nudc) ddp diy phan con lai va xdm chit. Cach ndi nay duge dung phd
bién, c6 do déo nhat dinh, chiu dudc cdc tai trong rung va ap luc cao.

<> 6ng thép: D61 véi HTCN bén ngoai, ¢ thé sii dung éng thép dudng kinh tif 100-
1600mm. Cac dng thép déu dudc san xuét hai dau tron va dudc ndi vdi nhau bing han dién.
éng thép c6 uu diém 1a nhe hon éng gang va éng bé tong; nd nhe , bén, chiu tai trong dong t6t
va 4p luc cao, it mdi ndi, 1dp rap don gian. Nhung 6ng thép c6 nhudce diém 1a d& bj xam thuc
nén ton that thiy luc ting nhanh, thoi han st dung ngn hon céc loai éng khac. Vi vy trong
cac HTCN, 6ng thép chi nén dung cho cac tuyén chuyén din lam viéc véi ap lyc bén trong 16n
hay & nhiing noi thudng chiu tdc dong co hoc manh (dudi dudng sit, dudng 6td,...) hodc nhiing
noi ¢ nén méng khong on dinh (dim 13y, bun cat chay, ving hay dong dét,...).

Dé chdng ri, bén ngoai dng phai quét mot 16p nhua dudng hodc hdn hop nhya duong
- cao su. St dung loai vat liéu chéng ri nao con tuy thudc vao miic do 4n mon cia cac yéu to
anh hudng nhu dat, nudc bén ngoai. Thanh dng bén trong ¢d thé dung cac 16p bao vé khac
nhau nhu quét nhya dudng, hén hgp nhya dudng - bot da mai hodc gia cé mot I6p ximing day
3-6mm ngay trong nha may ché tao hodc ngoai hién trusng. Cac nudc nhu My, Anh, Phap...
thudng gia cd thanh trong dng thép bing mot I6p ximing theo phuong phap quay li tim. Ldp
xi ming ndy ngoai tac dung chdng i con gili cho dng khong bi dong cin, ddm bdo dugc kha
nang thong thoat 1au dai.
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éng thép c6 thé san xuét theo ki€u dic, han doc hodic han xodn, c6 thé trang kém
hodc khong. Ong thép trang kém thudng c6 dudng kinh nhé ti 10 - 150mm dai t 4 - 12,5m
va thudng dugc st dung cho hé théng cip nudc trong nha.

X 6ng bé tong cot thép: C6 hai loai dng sudt trudc va khong ting suét tridc. Loai
ling suét trudc cé dudng kinh 400, 600mm, dai 4m, ap luc cong tac ti 6-8 at. Con loai khong
ling sudt trudc ¢é dudng kinh 400, 500, 600, 700mm, dai 4m, 4p luc cong tac 2-3 at.

Cac éng bé tong cbt thép ¢ thé ndi véi nhau bing céc dng 16ng va vong cao su, xam
day va xi ming amidng . Ddi vdi 6ng bé tong cdt thép ting suét trude miéng loe dudc ndi vdi
nhau bing cac vong cao su va viia xi ming. Khi ndi ng bé tong cdt thép vdi cdc thiét bi khac
bing gang nhu van, khda,... thi dung cac ddu ndi ché tao riéng bing thép.

Ong bé tong cbt thép ¢6 nhidu uu diém 13 bén, it tdn thép, ré, chiu duge ap luc cao,
chdng xam thuc tét, it ton that thiy luc vi trong qua trinh lam viéc d6 nhdm thanh éng it ting
hon so véi cac loai éng kim loai. Nhudc diém chinh 1a trong lucng 16n va d& v& khi van
chuyén.

< Ong chit déo (nhua): C6 dudng kinh dén 200mm, dai 8-12m. Ong chét déo
thuong ¢6 hai diu tron, chiu dugc ap luc tii 2-10 at, ¢6 thé ndi vdi nhau bing cac dng 1dng ren,
han nhiét bing que han nhua hoic bing céc chi tiét ché tao sin va keo dan.

6ng nhya ¢6 nhiéu vu di€ém nhu chéng xam thuc tét, nhe, méi néi don gian, ton that
ap luc it do thanh 6ng tron nhén, kha ning thoat nudc tét, gia thanh ré va cd kha ning giam
am khi c6 hién tugng va thlly Iuic nén ngdy cang dudc dung réng rai. Nhung ong nhua c6
nhugc diém 1a d& 130 hda do tac dung nhiét, d6 dan né theo chiéu dai I6n, sic chéng va dap
yéu.

Ngoai cdc loai 6ng trén hién nay con st dung cac loai dng cip nudc khac nhu 6ng
fibroximing, éng sanh,... Tuy nhién éng fibroximing ¢ thé gay bénh ung thu phdi, éng sanh
dé v3, khong chiu dudc 4p luc cao.

3/ CACH BO TRI PUONG ONG CAP NUGC:
6ng nudc dit ngoai dudng phd phai théa man cdc diéu kién sau day:

- Khéng nong qud dé tranh tdc dong co hoc va dnh hidng ciia thoi tiét.
- Khong séu qud dé trdanh dao ddp ddt nhiéu , thi cong khd khcn. Chiéu sdu 161 thiéu
det 6ng cdp mide thuong Idy bdng 0,7m ké ti mat ddt dén dinh 6ng.

Tuy theo tinh hinh dia chét va kich thudc cla éng, c6 thé dit dng truc tiép trén nén
d4t tu nhién hoic trén bé bing cat, da dam hoic bé tong ¢t thép, tham chi c6 thé dit trén bé
coc bé tong khi di qua hd, dam lay....

éng cip nudc thudng dudc dit song song vdi cot mit dat thiét ké, trong via hé hoic
mép dudng, cach méng nha va cay xanh téi thiéu 3-5m. 6ng cAp nudc phai dit trén dng thoat
nudc, khoang cach gitia né véi dudng dng khéc theo chiéu ding tdi thiéu 0,1m va chiéu ngang
téi thiéu 1,5-3m.
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Trong cac xi nghiép hodc thanh phé 16n, néu cd nhiéu loai ong khac nhau (éng cip
nudc, thodt nudc, cip nudc néng, sudi 4m, hoi dét, day dién cao thé, day dién thoai,...) ngudi
ta thudng bd tri chung cung trong mot dudng him bing bé téng cdt thép. Nhu vy sé rat gon
gang, chiém it dién tich, d& dang thim nom, sia chiia, khong bi nudc ngdm xam thuc, nhung
von dau tu xay dung ban dau Idn.

Khi éng di qua séng, ving 1y, ... ¢6 thé cho éng di trén cAu, ciu can hoic cho éng di
dudi long song, vung 1ay dang xi phong goi la diuke. Diuke thudng lam téi thiéu hai dudng
song song dé phong su ¢, hai ddu ¢ bé tri giéng tham, trong dé ¢ khéa déng mé dudc.
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Hinh 6.4: Diuke.

Khi 6ng di qua duong 6td, xe hda, dé diéu phai dit dng trong vé boc bing kim loai
(6ng 16ng) hodic trong cac tuy nen dé tranh céc tac dong co hoc va stia chiia d& dang. Hai dau
cling bé tri giéng tham cd van, khéa nhu diuke.

CAn phéi tranh dit éng cip nudc di qua cac bai do rac, cac nghia trang, nghia dia.
Néu bit budc phai dit dng qua nhiing noi d6 thi phai di chuyén md ma, réc rudi, déng thoi
phai tién hanh khi doc tai chd, dung dat mdi dip vao hodic phai dit 6ng ndi trén mit dat.

4/ CAC THIET BI VA CONG TRINH TREN MANG LUGI CAP NUGC :

Dé phuc vu cho cong tac quin ly va dam bao cho mang ludi cdp nudc lam viée an
toan, trén mang ludi cap nudc thudng phai b tri cac thiét bi va cong trinh sau:

# Khoa : Dung d€ déng mé nudc trong tiing doan 6ng dé sia chia, thau ria, doi
chiéu dong nudc, diéu chinh lugng nudc phan phdi... Khoa thudng dit & cc nit (chd ng gip
nhau, déi dong,...) clia mang luéi.

# Van mot chiéu : C6 tac dung chi cho nudc chiy theo
mot chiéu nhat dinh, thudng dit trudc cac may bom, trén cac nhanh
14y nudc, nudc 1én bé chia.

# Van xa khi : Dt 6 nhiing vi tri cao clia mang ludi dé ty
dong xa khi tich ty trong dng ra ngoai, tranh cho 6ng khéi bi pha
hoai.

Hinh 6.5 Van 1 chigu,
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# Van xa bun: Dung dé ddc sach nudc va bun khi tdy ria dudng 6ng, thudng dit &
nhiing vi tri thip clia mang Iudi.

# Hong ldy nude chiia chdy: Dit doc theo dudng phd, cach 100-150m mot cai dé
14y nudc chifa chdy ti mang ludi cip nude. C6 hai loai hong 14y nudc chifa chdy: loai dit noi
va loai dit ngdm dudi mit dat.

# Voi ldy nudc cong cong
Dit 6 ngd ba, ngd tu dudng phd va
doc theo cac phd khéng xay dung hé
théng cip nudc trong nha véi khoang

ANNNNNNNNNNNNNNNNNNY

cach 200m mot voi.

#® Goi tua: Dung dé khic
phuc luc xung kich gay ra khi nudc
d6i chiéu chuyén dong, thuong dit & Hinh 6.6: Voi nude cong cong.
nhiing chd udn cong, chd ngoit, 6ng cut,... va dudc xay dung bing gach hodc bé tong cot thép.

& Giéng thim: D& tham nom, stia chiia va quan ly mang ludi cdp nudc. Trong giéng
tham cd bd tri cac van, khda can thiét phuc vu cong tac quan ly, thudng dudc xay dung bing
gach hoic bing bé tong.

5/ CHI TIET HOA MANG LUGI CAP NUGC :

Khi thiét ké ky thuat va thi cong mang ludi cdp nudc ngudi ta thudng vé chi tiét hoa
mang ludi cap nudc, tic 1a dung cac ky hiéu vé phu ting, duong éng, thiét bi... d& thé hién chi
tiét 1ap rap nd trén mit bing.

D=125mm

& L
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D=125mm

D =300mm

Hinh 6.7 Chi tiét mang ludi cdp nude.
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r 4 r 4
HE THONG CAP NUGC
[ ]

TRONG NHA

1 - SO DO CAU TAO VA CAC KY HIEU:

HTCN bén trong nha dung dé dua nudc tii mang ludi bén ngoai dén moi thiét bi,
dung cu vé sinh hodc may mdc san xuit bén trong nha.

1/ CAC BO PHAN CHINH CUA HTCN TRONG NHA:

a/ Dudng dan nudc vao nha: néi lién véi dudng éng cAp bén ngoai véi nit ddng héd do nudc.
b/ Niit dong ho do nudc : gdm dong hd do nudc va cdc thiét bi khac dung dé€ do luu lugng nudc
tiéu thu.
¢/ Mang ludi cap nudc bén trong nha:

= Dudng ong chinh ddan midc tir dong hé do midc dén cdc 6ng diing.

~  Dudng ong diing cdp miidc lén cdc tang nha.

«  Cdc 6ng nhanh phdn phéi midc va ddn nidc tdi cdc dung cu vé sinh.

= Cdc dung cu ldy midc (voi midc , van khda,...).

Ngoai ra d& phuc vu cho chifa chdy con ¢ cac voi phun chia chdy; néu 4p luc dudng
ong bén ngoai khong dii ddm bio dua nudc tdi thiét bi dung nudc thi con bd sung thém cac
cong trinh thiét bi khac nhu: két nudc , tram bom, bé chiia nude ngam, tram khi nén,...

2/ CAC KY HIEU QUI UGC VE HEt THONG CAP NUGC TRONG NHA:
O

Ong nuide di néi Déng hd do nudc
Ong nuide di ngdm Vi nude chau ria
Khéng gian Van x4 nuéc

} Van midc . ) »
Voi nudc au tiéu

Mit bing

Khong gian |:| Voi nudc thung xi
. Van 1 chién R
Mit bang Q Voi chiia chay

Khong gian Voi tron néng-lanh
Rom mide

Mit bing P B6 voi tim huong sen
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3/ SO DO VA PHAN LOAI HE THONG CAP NUGC BEN TRONG NHA:

So dd hé thdng cdp nudc bén trong nha cé thé phan thanh:
a/ Theo chiic nédng:
= H¢ thong cdp nudc sinh hoat dn uong.
= H¢ thong cdp midc san xudt .
»  Hé thong cdp nidc chita chay.
= Hé thong cdp midc két hop.

Trong thuc té hé thdng cap nudc san xuét chi dung chung vdi hé thong cip nudc sinh
hoat khi chat ligng nudc sin xuit doi hdi cao nhu nudc sinh hoat, ho#ic khi lugng nudc san
xudt dung it.

Hé théng cdp nudc chifa chdy chi 1am riéng vdi hé thdng cip nudc sinh hoat trong cac
truong hop dic biét, nhu déi vdi nha cao tang (>16 ting) hodc can chifa chay tu dong, con lai
chung dudgc két hop chung vdi nhau.

b/ Theo 4p luc duéng dng nudc ngoai pho:
# Hé thong cAp nude don gian:

Hé thong nay ap dung khi ap luc clia dudng dng cip nudc bén ngoai hoan toan
dam bao dua nudc dén moi TBVS bén trong nha, k& ca nhiing thiét bi bat I¢i nhat.

& < T
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Hinh 7.1: S0 db cdp nudc don gidn cd hay khdng cd két nude.
a- Cép nudc truc tiép tir éng ngoai vao hé théng trong.
b,c - Cép truc tiép to 6ng bén ngoai vao va tu két mai xuéng.

#® Heé thong ciAp nudc c6 két nuide trén mai:

Hé thdng nay ap dung khi 4p luc clia dudng ong cdp nudc bén ngoai khong dam bao
thudng xuyén, trong cac gié dung nudc it (ban dém) nudc cung cip cho cac TBVS trong nha
va du trit vao két nudc, con trong cac gio cao diém dung nudc nhiéu thi két nudc sé cung cép
cho cac TBVS. Két 1am nhiém vu dy trif nudc khi thiia va cung cép lai khi thiéu.
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Thong thudng ngudi ta thiét ké duong ong 1én xudng két chung 1am mot, khi do
duong kinh 6ng phai chon véi trudng hop luu lugng 16n nhét va trén dudng 6ng din nudc tu
day két xudng phai b tri van mot chiéu dé chi cho nudc xudng ma khéng cho nudc vao tu ddy
két (vi 1am xdo tron cin, gay nhidm ban nudc). Ciing c6 thé b tri hai dudng éng din nudc 1én
va xudng riéng biét, lic dé duong kinh éng chinh ¢d thé niim & ting trén cung.

HTCN c¢6 két trén méi c6 uu diém 1a dy trif dudc lugng nudc 16n, nude khong bi cit
dot bién, tiét kiém dién va cong quan ly. Nhung néu dung tich két qud 16n sé anh hudng dén
két cdu cia nha, chiéu cao két qua Idn sé anh hudng dén my quan kién tric. Mit khac, nudc

Iuu lai trén két 1au d& bi dong ciin, moc réu gy ban nudc.

#® Heé thong cip nudc c6 tram bom:

H
H

H
H H H
H
H H H
H H
H H H

Hé thdng nay 4p dung trong trudng hop ap luc
duong dng cip nudc bén ngoai khong dam bao thudng

xuyén hodc hoan toan khong dam bdo dua nudc téi cac
TBVS bén trong nha. May bom lam nhiém vu thay két
nudc , dude md theo chu ky bang tay hay tu dong nhd céc

role ap luyc. Trong trudng nay khong kinh t& bing két
nudc , vi ton mdy bom, tén dién, tén cong quan ly (néu
mdé bing tay) va mdy bom lam viéc thudng xuyén sé
chong héng. Trong thuc té hé thong nay it dung. Hinh 7.2: So d cd bom.

#® Heé thong c6 két nude va tram bom:

Hé théng nay 4p dung trong @
truong hop 4p luc dudng 6ng cip nudc <
T
T

H

bén ngoai hoan toan khong bio dam. May

H

ol
\ o A \ ? 2 <
bom lam viéc theo chu ky, chi mo trong
nhiing gid cao diém dé€ dua nudc dén cac 4 4
TBVS va du tri cho két nudc. Trong

nhiing gid dung nudc it, két sé cung cip

5
-
-
H

“H H H
“H H H

nude cho ngdi nha. May bom ¢ thé mé
bang tay hodc tu dong.

Hinh 7.3- So db6 cd bom+ két nudc

#® Hé thong cAp nude c6 két, tram bom va bé chifa:

Hé thong nay 4p dung trong trudng hop ap luc dudng dng cap nudc bén ngoai hoan
toan khong dam bio va qua thip, dong thdi luu lugng nudc lai khong diy di (dudng kinh dng
bén ngoai bé), néu bom truc tiép tr dudng dng bén ngoai thi sé anh hudng dén viéc dung nudc
cta cac khu vuc xung quanh (thuong xdy ra déi véi nhiing nha cao ting méi xay trong thanh
phd cii). Theo TCVN 4513-88, khi ap luc dudng 6ng cip nudc bén ngoai nhd hon 5m thi phai
xy dung bé chiia ngdm d€ duy trii. May bom sé bom nudc tif bé dua vao nha.
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& Hé thong cAp nude ¢ tram khi ép: @
Hé théng nay 4p dung trong trudng hdp ap
lyc clia dudng éng cép nudc bén ngoai khong dam ™
bdo thudng xuyén ma khong thé xay dung két nudc 0+ 4 5
dugc vi dung tich két qua 16n khong c6 16i vé& mit két Tl = =z
cAu hodc my quan kién tric. Tram khi ép cd thé dit & : : "
tang ham hosc tang 1.
Hinh 7.4: So 0 cd bé chia
+ bom + két nude

# Hé théng ciAp nudc phin ving:

Théng thudng ddi vdi cac nha cao ting diing riéng 18, ap luc nudc cla dudng 6ng bén
ngoai ¢ thé bdo dam nhung khong thudng xuyén 4"D
hodc hoan toan khong dam bao dua nudc dén cac
TBVS trong nha. Trong trudng hgp nay cé thé st
dung HTCN phan vung.

H H
H H

Ddi véi so dd nay ngudi ta tan dung ap luc
clia dudng ong cdp nudc bén ngoai cho mot s tang

H H
“H H o H
H

H H H
H H H HT

H H
H H H H

duéi theo s6 dé don gian. Con cdc tAng trén c6 thé cé

thém két nudc va tram bom riéng. Luc d6 can lam
them mot dudng ong chinh phia trén va dung van
(hodc van mat chiéu) trén 6ng diing & bién gidi gitia
hai viing cdp nudc.

Hé théng nay c6 uu diém 1a tin dung dudc
ap luc cla duong 6ng bén ngoai nhung lai cd nhugc Hinh 7.5:So dé phén ving.
diém 1a phdi xay dyng thém tram bom ting ap, két va
duong 6ng chinh phia trén.

¢/ Theo céch bd tri dudng dng:

e He¢ théng cd duong 6ng chinh la cut : 1a loai hé thdng phd bién nhit thudng 4p dung
cho moi ngdi nha (tit ca cdc so do trén).

® H¢ thong cd diong dng chinh la vong (khép kin): Dung cho cdc ngdi nha dic biét
quan trong, c6 yéu cau cap nudc lién tyc, an toan.

 H¢ thong co diiong ong chinh & phia duidi hodc trén: Hé thong cé dudng dng chinh
& dudi 1a pho bién. Mot sé cong trinh thuong dit dudng dng chinh & trén nhu nha tim cong
cong, hé théng phan vung... dé tranh 1ang phi éng va tan dung dugc 4p luc.
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4/ LUA CHON SO PO HTCNTN:

Khi thiét ké cin nghién cifu k¥, so sanh vé kinh té - k§ thuat cac phuong 4n dé€ chon
so do thich hgp nhat, ddm bao thda man cac diéu kién sau day:

o Sif dung triét dé dp lic diong éng bén ngodi.

® Gid thanh ré, kinh té, qudn Iy dé dang, thudn tién cho ngudi si dung.

® Han ché mdy bom vi tén dién va ngudi qudn 1y, giam tiéng 6n do bom.

 Két hop tot my quan kién tric ngéi nha.

Il - XAC DINH AP LUC ONG NUGC NGOAI PHO

Khi thiét ké can phai xdc dinh ap luc nudc dudng dng ngoai phd. CS nhiéu cach, nhu
tham khao sé liéu cta cdc co quan quan ly mang luidi cdp nudc, dung ap ké hodc voi nudc
canh dé (gin dung) trong cac gid khac nhau va mua he, xay dung biéu dd ap luc trong tiing
ngay bing 6ng thiy tinh cong chiia thily ngan ho#c xdc dinh so bo qua ap luc clia nuide & cac
TBVS & céc ting nha ctia ngdi nha gan nhét.

Ap luc bén ngoai thudng thay déi theo thoi gian (gid, mua), do dé dé dam bao cip
nudc an toan va lién tuc cho ngdi nha, ap lyc dudng dng ngoai phd can phai 16n hon dp lyc can
nemin > He). Trudng hop ngugc lai thi tuy theo sy chénh léch co thé xay
dung thém két nudc tram bom hoic ¢ bé chiia. Nhu viy, mudn thiét ké HTCN trong nha cin

thiét ctia ngodi nha (H

phai xac dinh 4p luc cta dudng éng ngoai phd va 4p luc cén thiét cla ngdi nha dé chon so dd
hap ly.

Trudng hop ding mdy bom bom nudc tif bé chia thi ap luc bom (H,) tinh tif muc
nudc thip nhat trong bé dén TBVS bét 16i nhat. Néu bom nudc truc tiép ti dudng éng bén
ngoai ¢6 ap luc dam bao thudng xuyén thi do cao bom nudc sé 1a hiéu s clia ap luc can thiét
clia ngdi nha véi ap lyc dudng 6ng bén ngoai (H, = H,, - H,,). Néu dp luc & dudng dng cép
nudc bén ngoai dao dong thi do cao bom nudc sé dudc tinh véi ap Iyc thap nhat clia dudng
ong ngoai phé (H,=H_ - H

ng.min) .

Il - CAU TAO CHI TIET HTCNTN
1/ PUONG ONG DAN VAO:

Puong 6ng din vao thudng dit véi do doc tu 0,0025 - 0,003 hudng vé phia dudng
ong bén ngoai dé ddc sach nudc trong nha khi cin thiét va ndi vudng géc véi tudng nha va
dudng ong bén ngoai. Pudng éng din vao phai cé chiéu dai nhé nhit dé d5 tn vat liéu, gidm
khéi lugng dao ddp, gidm ton that thiy luc. Phai bé tri két hop dudng dng din nudc vao vdi
nut dong hé do nudc cling nhu tram bom (néu ¢6 ) mdt cach hop ly. Khi dudng kinh 6ng din
vao d>40mm thi ché dudng 6ng din vao ndi véi dusng dng cip bén ngoai phai bd tri hd ga,
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trong dé ¢6 cac van dong mé nude, van mét chiéu va van xa nude. Khi d<40mm thi c¢6 thé chi
can van mot chiéu ma khong can hé ga.

Tuy theo chiic ning va kién tric ngéi nha, dudng din vao cd thé bd tri mot bén nha
(), bé tri ca hai bén cho cac nha cong cong quan trong (b), doi héi cap nudc lién tuc hoic din
vao bang nhiéu dudng, ap dung cho cac nha dai, cé nhiéu khu vé sinh phan tan (c).

a/ b/ c/

Hinh 7.6: So dé ducng dén nude véo nhé.

Puong kinh 6ng din vao chon theo Iuu ligng tinh toan cho ngdi nha. Khi chua ¢ luu
ludng tinh todn c6 thé 14y so bo nhu sau:

e Cdc ngéi nha mot hodc hai tang: d = 32 - 50mm.

e Cdc ngdi nha cé khéi tich trung binh:  d =50mm.

e Cdc ngdi nha co liu liong > 1000m’/ngay: d = 75 - 100mm.

e Vdi cdc nha sdn xudt , co thé ldj/ d= 200 - 300mm hodc lon hon.

Pudng din vao cling chon sau nhu dudng éng cip nudc bén ngoai. C6 thé dung éng
thép trang kém néu dudng kinh éng d<70mm, éng gang hoic 6ng thép den tdm bitum néu
d>70mm. C6 thé dung ng chét déo. Néu 4p lyc nudc >10at va d >100mm thi phai dung 6ng
thép c6 son tim chéng dn mon.

Khodang céch tdi thiéu theo chiéu ngang tii ng din vao dén cac loai ng va dudng
day khac qui dinh nhu sau:

- Cdch éng thodt midc 1,5m.

- Cdch éng dén hai dot dp hic thdp Im.

- Cdch éng ddn hai dét dp lic cao 1,5m.

- Cdch éng dén nhiét (midc noéng) 1,5m.

- Cach cap dién thoai va cdp dan dién 0,75 - Im.

2/ CHI TIET NOI PUONG DAN VAO VGI ONG BEN NGOATI:
Pudng din vao cé thé ndi vdi

\ e £ . a N ” Té cd sdi
duong dng cap nudc bén ngoai bang mot coos L
trong cac cach sau day: T

Ong ddn vao nha

a/ Doi véi hé thong da co qui hoach: da
l3p sin té, thap va nut bit éng tui trudc

Ong bén ngoai

thi chi cdn md niit bit éng va ldp duong

din vao. Cdch nay tién Igi va don gidn Hinh 7.7 € lap san.
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nhat nhung phai ¢6 du kién trudc trong qui hoach.
b/ Ddi véi hé thong dang sif dung: cd thé c6 hai cich:

- Cua mot doan dng dé I4p té vao, sau d6 méi néi 6ng din. Céch nay cd nhuge diém
1a s& lam cho mdt doan dng clia mang ludi bi cit nudc mot thsi gian, nén chi dugc phép st
dung khi yéu ciu cap nudc khong lién tuc, viéc cap nudc sé khong anh hudng dén sinh hoat
hodc san xuét ctia doan dng do.

- Dung chup ngdi va vong ¢d ngua (dai khéi thiy). Chup ngdi va vong c6 ngua dudc
ap vao dudng dng cip nudc bén ngoai bing écu. Dung khoan dé khoan 15 cho nudc chay ra.
Gitfa chup ngdi va dng nudc bén ngoai cé tAm dém cao su hinh vanh khin dit xung quanh 15
khoan d€ nudc khdi ro ra ngoai. L khoan ¢é dudng kinh nhé hon 1/3 dudng kinh éng cép
nudc bén ngoai. Pai khdi thiy c6 thé ché tao kiéu ren, miéng loe hoidc bich. Sau khi khoan
xong, rut khoan ra, nhanh chdng 13p khéa vao, dong khoa lai réi tiép tuc ndi dusng dng din
nudc vao nha. Khi khong cé may khoan c6 thé dung duc vao bua tay dé€ duc 18. Phuong phap
dung dai khdi thiy c6 nhiéu uu diém vi thi cong nhanh, khong phéi cit nudc , do dé dudc si
dung rong rai.

Hinh 7.8: Dai khdi thily.

(5ng nudc.

Vong ¢6 ngua.
Tam dém cao su.
Chup ngoi.

Khda nudc.

A U\ SR

3/ CHI TIET PUONG ONG QUA TUONG VA MONG NHA:

D& dé phong su ¢ do nha bi lun, khi dit éng vao qua tudng, méng nha phéi cho éng
chui qua mot 16 tréng chuia trudc ¢ duong kinh 16n hon dudng kinh 6ng tti 200mm tré lén.
Khe hé phai dugc trat kin bing vat liéu chéng thdm dan hdi (soi gai tAm dau, dét sét nhao, via
ximing mac 300 mot 16p day 20-30mm. Néu dit 4m udt hay cd nudc ngdm thi phai ding
vong chin hoidc bé tong méac 70 (ndi cting) hodc dit trong cdc 6ng boc bing kim loai.

Sai day Dét sét nhao
tam bitum
Voa Thep tdm han
¢ | D1 I ) L1
| [ ] 1 : N
% DAt sét nhao QES Ong thép Iong
DQ\/C_J
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Khi hai dudng 6ng cip va thoat nudc cit nhau thi 6ng cap nudc phai dit cao hon dng
thoat nudc 0,4m (tinh ttf 2 thanh 6ng), néu nhé hon phai dit trong céc dng 1ong bing kim loai
hai d4u dai hon 0,5m (trong dét kho) hodic 1m (trong dit 4m).

4/ NOT PONG HO PO NUGC :

Nut déng hd do nude gom: dong hd, khda, van xa va cac bo phan ndi 6ng. Nut dong
ho thudng dit trén dudng din vao sau khi qua tudng nha khodng 1-2m & nhiing vi tri cao rao
va d& xem xét. C6 thé dit dudi gdm cau thang, trong tng him, trong mot hd nong dudi nén
nha ting 1 (c6 thé dit & hanh lang nhung khong qua phong &). Trudng hop dic biét c6 thé bd
tri 6 ngoai tudng nha nhung phai dugc che mua va bdo vé tét. DE tién thi cong cd thé ché tao
san cac hop bing bé tong dit toan bo mit dong ho trong dé.

Nut dong hd c6 thé dit theo ki€u vong hodc khong vong. Trong trudng hop ngdi nha
can lugng nudc 16n, yéu ciu can phai cip nudc lién tuc thi phai dit vong. Khi lugng nudc nhd,
yéu ciu cAp nudc khong lién tuc hodic ¢é nhiéu dudng din vao cd thé dit khong vong.

— X))

1D}
Hinh 7,10 Niit déng ho do nude.

DPdng hd do nudc dung dé: xdc dinh khéi lugng nudc tiéu thy, luu lugng nudc bi mat
mat, hao hut trén dudng éng van chuyén dé phét hién cac chd ro rf, bé v5 éng; va dung dé diéu
tra x4c dinh tiéu chuan dung nudc phuc vu cho qui hoach va thiét ké cac hé théng cip nudc.

Pong hd do nudc ¢é nhiéu loai nhung loai thong dung nhét 1a loai canh quat va loai
tudc bin. Loai canh quat c¢6 dudng kinh tii 10-40mm, dung dé do luu ludng nudc nhd. Loai
tudc bin ¢6 dudng kinh tii 50-200mm thudng dung dé do lugng nudc 16n hon 10m*/h. CA hai
loai déu cdu tao theo nguyén tic luu téc - luu lugng nudc ty 1& véi van tdc chuyén dong cia
nudc qua dong ho.

Luong nudc qua dong hd dudc biéu thi bing hé théng kim quay hoidc bing diy sb
trén mit dong hd. Mit dong ho cd hai loai : loai cé mot kim 16n va hang chii s6 hoic loai ¢6
mot kim 16n va 5 vong kim nhd. Céac vong quay theo chiéu kim dong hé chi tii hang don vi,
chyc, trdm theo chiéu ngudc kim dong hd. Kim 16n chi dudi 1 m®. Cac chi sé vé luu ludng
dugc thé hién trén mit cia dong hd va khac nhau ti 0,01 dén 1000m’ (gap nhau 10 14n mot ).

Muén xac dinh dudc lugng nudc tiéu thu qua dong hd, ta chi doc s trén mit dong
hd, hiéu sé gitia hai 1an doc chinh 13 Iuu ludng nudc tiéu thy trong thdi gian dé. Mudn kiém tra
do chinh xac clia déng hd ngudi ta cé thé dung thung hing va déng hd bam gidy, néu sai s6
nhd hon 2% déi vdi dong hd méi va nhé hon 5% dodi véi dong ho cii thi dong hd coi nhu tét.
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F DE chon ¢é dong hé do mide nguidi ta dia vao hiu liiong tinh todn ciia ngoi nha
va khé néng lam viée ciia dong hé. Khd ndng dé dvige biéu thi bing luu higng gidi han nhé
nhat, luu liong gidi han I6n nhdt va luu hiong ddc trung ciia dong ho.

Loai va c¢d dong hd dugc chon phdi théa man cac diéu kién sau:

® Quin S Qu < Quaxc
® Quuy £ 172 Q.

Q... : Luu lugng gidi han nhé nhat (khoang 6-8% luu lugng tinh toan trung binh) hay con goi
1a do nhay cta dong hd, nghia 1a néu lugng nudc chay qua dong hd nhd hon luu lugng
4y thi dong hd khong lam viéc.

Q, : Luu ligng tinh toan cua ngdi nha.

Q,... : Luu lugng gidi han 16n nhat cla dong hd - lugng nudc 16n nhat qua dong hd ma khong
1am hu héng ddng hd va ton thit qué 16n (khoang 45-50% Iuu lugng dic trung cia dong
ho).

Q. : Luu lugng nudc ngay dém ctia ngdi nha [m’/ng.dém].

Q,, : Luu lugng dic trung clia ddng hd - luu lugng nudc chay qua dong hd khi ton that ap luc
trong dong ho 13 10m. [m*/h].

Cac loai ddng hd luu téc néi trén thudng lam viée on dinh khi luu lugng nude 16n nhat
qua né khoang 40-50% luu lugng dic trung cia dong hd.

Bdng 10: C6 - hiu hiong & ddc tinh ciia dong hé do nidc.

Loai dong hd C& dong ho Lutu lugng dic Luu lugng cho phép [V/s]
D [mm] trung [m*h] Quas Quin
10 2 0,28 -

15 3 0,40 0,03

Loai canh quat 20 5 0,70 0,04
(truc diing) 25 7 1,00 0,055
30 10 1,40 0,07

40 20 2,80 0,14

50 70 7 0,9

30 250 22 1,7

Loai tudc bin 100 440 39 3,0
(truc ngang) 150 1000 100 4,4
200 1700 150 7,2
250 2600 223 10,0

Sau khi chon dudc ¢ dong hd thich hop can kiém tra lai ton thét ap luc qua dong hd
6 VUGt qua gid tri cho phép hay khong . Theo qui pham, ton thét ap luc qua ddng hd do nudc
Hy, qui dinh nhu sau:

* Ddi véi dong hd canh quat (tryc ding): khi sinh hoat binh thudng H,, < 2,5m; khi
co chay Hy, < 5m.

* Déi véi dong hd loai tude bin (truc ngang): khi sinh hoat binh thusng H,, < 1,5m;
khi co chay Hy, <2,5m.
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T6n that ap luc qua dong héd do nudc xac dinh theo cong thiic sau: H,, = S.Q, .
Q, : Luu lugng nudc tinh toan [1/s].
S : Stic khang ctia déng hd do nudc :

Bdng 11: Siic khang ciia dong hé do nudc :

Co
15 20 30 40 50 80 100 150 200
[mm]
S 14,4 5,2 1,3 0,32 0,0265 0,00207 0,000675 [ 0,00013 | 0,0000453

Theo kinh nghiém, ¢3 déng hd do nudc thudng dudc chon nhé hon mét bac so véi
dudng kinh éng din nudc vao, vi du: dudng kinh éng din vao 1a 50mm c6 thé chon déng hd
canh quat ¢6 40mm la vua.

5/ MANG LUGI CAP NUGC TRONG NHA:

a/ Phan loai:

Mang 1udi cip nudc trong nha gdm céc dng chinh, éng diing, ng phan phdi (nhanh)
va cac ong ndi dén cac dung cu TBVS.

Tuy theo ché do tiéu thy nudc va chic ning cdc nha, tiy theo cdc yéu cau vé cong
nghé va chifa chdy, mang ludi cdp nudc trong nha ¢d thé 1a mang ludi cut, vong, két hop va
mang 1udi phan ving. Theo cach dit éng chinh ¢4 thé 1a mang ludi cAp nudc ti dudi 1én hosic
trén xudng.

Mang ludi cut dudc st dung & cac nha, cdc co quan va déi khi § ca cac nha may néu
dugc phép ngting cung cip nudc khi can stia chifa mot phan hodc toan bo hé thong. Mang ludi
vong dudc st dung & cac nha khi cin thiét phai bio ddm cung cdp nudc mot cach lién tuc.
Mang luéi vong dudc ndi véi mang ludi ngoai phé bing nhiéu dudng éng vao dé khi hdng mot
trong s6 d6 van c6 thé cung cdp duge nude cho ngdi nha. Mang 1udi két hop ca vong va cut
dugc sti dung trong cac nha Idn, c6 nhiéu thiét bi ldy nudc. Mang 1udi phan ving 1a mang ludi
¢6 nhiéu vung trong mot nha va dude ndi véi nhau hoidc doc 1ap véi nhau, mbi ving 6 thé cé
dudng din vao va thiét bi ting ap riéng. Trong céc nha cao ting c6 thé cé mang ludi nhiéu
vung, ap luc thdy tinh mdi ving khong dugc qua 60m.

Trong mang ludi 1dy nudc tui dudi 1én, cac duodng dng chinh dit & dudi nha con trong
mang ludi 1y nudc ti trén xudng, cac dudng ong chinh dit trén trin mai hodc trén san san
thugng. Mang 1uéi 14y nudc tii trén xudng cb thé ré hon va quan ly tién hon mang ludi ldy
nudc tu dudi 1én.

So dd mang ludi cap nudc trong nha dudc chon tiy theo cach bd tri cac thiét bi ldy
nudc trén mat bing ting ting mot , ché do cung cip va tiéu thu nudc , yéu ciu cung cip nudc
lién tuc hay khong ciing nhu cdc chi tiéu kinh té ky thuat. Cac thiét bi va dung cu vé sinh can
dugc bd tri mot cach hgp 1y nhat, cac khu vé sinh va cdc thiét bi 14y nudc can tap trung thanh
nhdm theo tling tAng nha, tAng no nim trén tang kia, khodng cach gitia cic éng din phdi ngin
nhat.
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b/ Ong va cach ndi dng:

Yéu cau co ban ddi véi dng cip nudc trong nha 1a bén, st dung dudc 1au, chong dudc
4n mon va céc tac dong cd hoc, c¢6 trong ludng nhd dé tén it vat liéu, chiéu dai 16n dé it méi
ndi ldp rap nhanh chdng, d& dang, méi ndi phai kin, cé kha ning udn cong, dic va han d&
dang.

Trong céc loai dng cdp nudc trong nha thi dng thép va 6ng nhua la thong dung hon

2

ca.

<> 6ng thép trang kém (ca bén trong va bén ngoai): dai 4-8m, dudng kinh 10-70mm, it in
mon va han ri.

éng thép den (khong trang kém) dai 4-12m, duong kinh 70-125mm. éng thép c6 thé
chiu dudc ap lyc cong tac ti 10at, loai ting cudng ap luc cb thé dat 10-25at.

6ng thép dudc ndi véi nhau bing han (éng dudng kinh 16n) hodc ren (dng dudng
kinh nhd). Mdi ndi han thi kin, bén nhung tén dién, tén que han, doi hdi chét lugng han cao,
do vay phuong phap han thuosng dung déi véi dng thép den cé dudng kinh 16n. Phuong phap
ndi bing ren 1a phucng phap chii yéu dé néi éng cip nudc bén trong nha. Ngudi ta thudng ché
tao sin cac bd phan ndi dng cé ren phia trong d€ vin vao cac dng nudc ta ren ¢ mit ngoai
(dung ban ren). Trudc khi vin ren vao véi nhau, phai quin quanh chd ren phia ngoai 6ng mot
it s¢i day hodc gidy nhua cho chit va kin mdi ndi roi quét mot I6p son chéng ri 1én chd ren.
Ren éng c6 ki€u "ren chéo" dung khi ap Iyc 16n ddm bao chic chin hon va "ren thing" 1a
thong dung nhét.

Cac phu tung ndi 6ng thudng dung 1a:

- 6ng 16ng (ming song) dé ndi hai doan éng vdi nhau ¢ duong kinh bing nhau;

- Con dé ndi hai 6ng thing cé dudng kinh khéc nhau;

- Cuit d€ ndi cac chd ngoit, cong cung dudng kinh.

- Té dé€ ndi ba nhanh éng cung hoic khac dudng kinh (hai nhdnh chinh luén ¢ dudng
kinh bing nhau, con nhanh ré bao gid cling c6 dudng kinh bing hodc nhé hon nhanh chinh);

- Thap d€ ndi hai éng cit nhau vuéng géc thanh 4 nhanh ( bén nhanh cta thip ¢
dudng kinh bing nhau hodc hai nhénh thing bing nhau tting doi mot .

- Nuit dung d€ bit kin tam théi mot ddu dng ma sau nay c6 thé ndi dai thém.

- Ric co (bd ba) dé ndi cac doan dng thing trong trudng hop thi cong khé khin
(vudng két cau nha, khong xoay dudc dng vao ren khi stia chiia 6ng,...).

% Ong nhua: C6 nhiéu uu diém nhu do bén cao, ré, nhe, ¢ kha ning chéng dudc dn mon hda
hoc, chiu tac dong co hoc tét, néi 6ng d& dang, nhanh chdng...

Ong nhua rét tron, it ton that thiy luc, do d6 kha ning vin chuyén nudc cao hon céc
loai 6ng khac tii 8-10%.

Dudng kinh éng nhua ¢4 thé tii 10-630mm,; dai 4,6,8,10 hoic 12m.

Viéc ndi dng nhua cé thé thuc hién bing ki€u ren, han, ddn nhua hodc bing céc
phuong phap néi nhu 6ng thép , dng gang,... vdi cac bd phan ndi dng rat phong phu.

Nguyén Dinh Huin =8l = DHBEDN



Gida trinh. CAP THOAT NUOC

Ngoai ra trong cac phong thi nghiém, cac co sé san xuét ... ngudi ta cling dung cac
loai 6ng khac nhu 6ng gang, dng thiy tinh, déng thau, nhom,... nhung s lugng it hon.

¢/ Cac thiét bi cap nudc trong nha:

Theo chiic ning, cac thiét bi cAp nudc trong nha ¢ thé chia ra: thiét bi 1y nudc,
dong mé nudc , diéu chinh, phong nguia va céc thiét bi dic biét khac dung trong y hoc va cac
phong thi nghiém.

#® Thiét bi ldy nudc : gdm céc voi nudc mS chdm, mé
nhanh. Voi mS cham thudng dit & cdc chiu rda tay, rja
mit, chau gidt, chau tdm, cic voi tron nudc néng lanh &
céc nha tim, céc voi rlia au tidu... d€ tranh hién tudng stic
va thlly Iyc. Voi mé nhanh thudng dit & cac nha tim cong

cong, nha giit 1a, thung nudc ... ¢é 4p luc nude dudi lat d&
1ay nudc nhanh. Céc loai voi nudc thudng cé dudng kinh
tu 10-15-20mm.

Hinh 7.11: Voi nude

Két cdu clia cac voi nude gdm c6 cac 1udi ga. Voi nude mé cham cd 1udi ga tan cing
bing mot tAm dém cao su, khi quay tay quay ngudc chiéu kim dong hé 1udi ga nang lén cho
nudc chdy ra, khi quay cung chiéu kim dong hé Iudi ga dong khe hé lai va cit nudc. Ludi ga
kiéu nut 1a mot nut hinh con ¢6 15 tron hoidc hinh chii nhat thong sudt & gidia, khi quay tay géc
90° Iudi ga s& md ra ( 16 thong sudt nim doc theo chiéu nudc chdy) hodc dong lai. Voi nudc
rtia au tiéu chi khac voi mé cham & chd mot diu md ta dé 13p vao dau au tiéu.

& Thiét bi dong mé nudc :

Dung dé déng mé tling doan riéng biét cia mang
1udi cAp nudc. Thiét bi déng mé nude cé thé 1a van khi
d<50mm, khda khi d>50mm. Van thudng ché tao kiéu truc
ding hodc nghiéng (t6n thit ap lyc nhé hon vi nd khong

chdy quanh ma chiy thing) va ndi vdi éng bing ren, khoa
thudng ndi vdi dng bing mit bich.

Hinh 7.12: Van nude

Thiét bj déng md nudc thusng dugc bé tri & nhiing
vi tri sau:

* Diu cdc 6ng diing cAp nudc trén mit san tang 1.
* Dau cdc 6ng nhanh dan nudc tdi cac thiét bi vé sinh.
2 N N . N . 2 A . , A \ £ X

¢ O dudng dan nudc vao, trudc sau dong ho do nide , may bom, trén dudng 6ng dan

nudc 1én két, trén dudng éng din nudc vao thung ria xi...
n re A R 4 , \ n
¢ Trén mang ludi vong dé dong kin 1/2 vong mot .
* Trudc cdc voi tudi, cac dung cu, thiét bi dic biét trong tridng hoc, bénh vién, ...

#® Thiét bi diéu chinh phong ngua:

GOm ¢6 mdt s6 loai sau: van mot chiéu, van phong ngtia, van gidm ap, van hinh cau.
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* Van mot chiéu: chi c¢é nudc chdy theo mot 522222252
chiéu nhét dinh. Khi nudc chdy dung chiéu, 1udi ga sé
mé va cho nude chdy qua. Khi nudc chdy nguge lai,
ludi ga s& déng va cit nudc . Van mot chiéu thuong dit

sau mdy bom (d€ tranh nudc don lai banh xe cong tac
lam dong co quay ngudc chiéu chdng hdng), ¢ dudng
6ng din nudc vao nha (khi nha c6 bé tri két nudc ) dé Hinh 7.13: Van 1 chiéy

cho trong gi6 cao diém nudc khong chdy ra dudng éng

ngoai. Trén dudng din nudc tu day két xudng dé cho nudc chi xuéng ma khong 1én dugc ti
day két (vi cin ling & ddy két d& bi xdo tron, nudc bi ban).

* Van phong ngiia: (Giam dp tam thdi) dit & chd cd kha niang dp luc vuot qua gidi
han cho phép. Khi dp luc qua cao, 1udi ga ty dong nang Ién, xa nudc ra ngoai va dp luc gidm
di. Van phong ngtia chia ra loai 10 xo hoic loai don by vdi ti trong tinh toan cho mét ap luc
nhéat dinh.

¢ Van gidm dp: (gidm ap thuong xuyén) dung dé ha 4p luc va git cho ap luc khong
vugt qua gidi han cho phép, thudng st dung trong cic nha cao ting dé ha 4p luc trong cac
ving ho#c doan 6ng riéng biét.

¢ Van phao hinh cdu: dung dé tu dong dong nudc khi ddy bé, két nudc , thung
chda, ... thudng dit trong cac bé chia nudc , két nudc , thung ria hd xi. Khi nudc ddy phao ndi
1én va dong chit 1udi ga cit nudc . Phao c6 thé 1am bing ddong hoic chét déo, dudng kinh tu
10-30mm.

Hinh 7.14: Van phao.

V - THIET KE MANG LUGI CAP NUGC TRONG NHA

Viéc thiét ké MLCNTN bao bdm céc budc sau: vach tuyén va bé tri dusng ong, thiét
bi cdp nudc bén trong nha; xdc dinh luu lugng tinh todn va tinh toan thiy lic mang Iudi.

1/ VACH TUYEN VA BO TRI PUONG ONG CAP NUGC TRONG NHA:

Yéu cau vdi viéc vach tuyén dudng dng cap nudc trong nha la:

® Duiong éng phdi di tdi moi thiét bi dung cu vé sinh.

o Tong chiéu dai diiong dng phdi ngcn nhat.

e Dé gdn chdc 6ng vdi cdc két cdu ciia nha: tuong, tran, dam, vi kéo, ...
® Thudn tién, dé dang cho qudn Iy.

e Phui hop vdi kién triic ciia nha,...
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Mudn chiéu dai duong éng ngdn nhat thi khi thiét ké phai so sanh céc phuong an dé
chon dugc tuyén dudng dng hop ly nhit.

PR < A e 4 A b 4 2 4 A A M ~ X
Dé gin chic 6ng véi két cau ctia nha cd thé si dung cdc bd phan gin dd 6ng nhu:
, \ A \ . .7 ~
moc, vong cd ngua, vong dai treo, gia do,...

Khoang cach gilia 6ng va Idp trat tudng,... khodng 1-1,5cm. Mudn quan ly d& dang,
thuan tién thi dit ong hd, tuy nhién diéu dé mau thudn véi yéu cdu my quan cho ngdi nha.
Théng thudng ngudi ta dit 6ng hd. Trong cac nha cong cong dic biét, yéu cau my quan cao
thi 6ng ¢4 thé dit kin.

Khi dit kin, dusng 6ng c6 thé bé tri trong cdc ranh dudi san, dudi hanh lang (néu 1a
6ng chinh) hodc trong cac hop 14n vao tudng hay diu kin trong cac khe gitia hai buic tudng
(6ng ding, 6ng nhanh). Cac loai 6ng khac nhu dng nudc néng, 6ng cdp hoi, 6ng day dién,...
thudng b tri chung trong hdp véi dudng 6ng cp nudc cho tiét kiém. Khi dit kin phai bé tri
ndp hodc clia md ra ddy vao dudc & nhiing chd can thiét (noi bé tri van, khda,...) d& d& dang
cho viéc quan ly va sia chifa.

Khi dit éng hd, d€ ddm bdo my quan ¢ thé son mau dudng éng giéng nhu mau
tudng.

Trong cac nha san xudt c¢6 khi éng bji xam thuc bdi 6xi, axit thi phai son ngoai 6ng
béng son chdng axit, chdng 6xi hda... Néu c6 nhiéu dudng dng khdc nhau thi dung cdc mau
son khac nhau dé€ d& dang phan biét, vi du: dusng éng cip nudc lanh mau xanh, cip nudc
néng mau dd, thoat nudec mau den, hoi nudc mau bac, hda chit mau vang, ...

@ Ngoai ra can chu y mdt s6 qui dinh sau:

<> Khong cho phép dit 6ng qua phong §. Han ché dit ong dudi dat vi gay kho khin
cho qua trinh stia chia, thim nom,...

<> Cac dng nhanh din nudc t6i cac thiét bi vé sinh thudng dit véi do déc 0,002-0,005
dé€ d& dang xa nudc trong 6ng khi can thiét. Cac dng ding nén dit ¢ géc tudng nha. Mdi éng
nhanh khong nén phuc vu qua 5 don vi dung nudc va khéng dai qua 5m (1 don vi dung nudc
1a 0,2 1/s).

<> Duong 6ng chinh cip nudc (ti nit ddng hd do nude dén cac dng ding) ¢ thé dit &
ham mai hodc san tang trén cing. Loai nay it dung vi nudc bi anh hudng cilia thdi tiét va khi bi
ro ri thi nude thAm udt xudng cac tang dudi. N6 chi st dung trong mét sé nha ca biét nhu nha
tdm, gidt 1a cong cong, nha san xuat khi b tri phia dudi khé khin. Pudng 6ng chinh phia dudi
6 thé bd tri 6 ting hAm hay nén nha ting 1. Loai nay thong dung nhit. Dudng éng chinh b
tri theo mang vong chi dung cho cdc ngéi nha céng cong quan trong yéu ciu cap nudc lién
tuc, con dai da s cac ngdi nha déu bé tri theo mang cut. Khi hu héng, stia chia cd thé ngting
cap nudc trong mot thoi gian ngén.

2/ TINH TOAN MANG LUGI CAP NUGC TRONG NHA:

Sau khi vach tuyén mang ludi, tién hanh vé so dé khong gian HTCNTN trén hinh
chiéu truc do, danh sé thu ty cac doan dng cén tinh todn (tai nhiing vi tri thay déi luu lugng).
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Trén co sG d6 so sanh chon tuyén éng tinh toan bét I6i nhét (cao va xa nhat so vdi diém ndi
véi duodng ong bén ngoai). Viéc tinh toan MLCNTN bao gém viéc xac dinh luu lugng cla
ngdi nha va tiing doan dng, tinh toan thiy lic mang ludi nhdm muc dich lya chon dudng kinh
ong, xac dinh ton thit ap luc cta hé thong, tinh toan va chon trang thiét bi st dung cho hé
thong dé nhu dong héd do nudc, két nudc, may bom,...

a/ Xac dinh luu luong tinh toén :

Luu lugng nudc cho hé thdng cip nudc trong nha cé thé x4c dinh theo yéu ciu cla
déi tugng st dung, theo tiéu chudn va ché do dung nudc. Tiéu chudn dung nudc rat khac nhau
va phu thudc vao nhiéu yéu t6 nhu mic do trang bi ky thuat vé sinh trong nha, diéu kién khi
hau, yéu cau cong nghé san xuét,... Ché do dung nudc khong diéu hoa theo thdi gian va dugc
danh gia bing cac hé sé khong diéu hoa.

- Luu lugng nudc sinh hoat 16n nhat trong cac nha & dudc xdc dinh theo cong thic:

Qmax.ngéy - % > [m3/ ngaY]
1000
q: Tiéu chudn dung nudc clia mot ngudi , [1/ngudi-ngay].
N : S8 nhéan khau trong nha.
K,z : HE s6 khong diéu hoa ngay, déi vdi cac nha 6 Ky = 1,1-1,3.

- Luu lugng nudc va ché do tiéu thu nudc cho san xudt 14y theo sé liéu cong nghé san
xudt c6 thé tinh theo cong thic:

Qy=9,mz , [m*/ngay].

1000
q,, : Tiéu chudn dung nudc cho 1 don vi san pham, [I/sin pham].
m : S6 lugng san phidm trong 1 ca.
z : S6 ca lam viéc trong ngay.

Tuy nhién, d€ tinh toan sat véi thuc t& va ddm bao cung cdp nudc dugdc diy du thi luu
lugng tinh toan phai dugc xac dinh theo s6 lugng cac TBVS dudc bd tri trong ngdi nha do.
M&i mot TBVS tiéu thu mét lugng nude khac nhau, do dé dé d& tinh toan, ngudi ta
dua tit ca cac luu lugng ctia TBVS vé dang luu lugng don vi tucng duong, goi tit 1a ducng
lugng don vi.
Mot duong lugng don vi cap nudc tucng ting vdi luu lugng 13 0,2 1/s clia mét voi nudc
¢ chiu ria ¢d dudng kinh d = 15mm va ap Iyc ty do 1a 2m.

Bdng 12: Luu higng nidc tinh todn va tri s6 dvong ligng ciia cdc TBVS:

Loai TBVS Tri s6 duong | Luiu lugng Pudng kinh
lugng tinh toan [I/s] | dng ndi [mm]
- Voi nude chau ria nha bép, chau giit 1 0,2 15
- Voi nudc chiu rida mit 0,33 0,07 10-15
- Voi nude au ti€u 0,17 0,035 10-15
- éng nudc riia mang tiéu cho 1m dai 0,3 0,06 -
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- Voi nude thung ria hd xi 0,5 0,1 10-15
- Voi tron chau tim dun nudc néng cuc bd 1 0,2 15

- Voi tron chau tim & noi ¢ hé thong cap 1,5 0,3 15
nudc nong tap trung

- Vi riia hé xi (khong ¢ thung riia) 6-7 1,2-1,4 25-32
- Chau riia vé sinh nii ¢4 voi phun 0,35 - -

- Mot voi tim huong sen dit theo nhom 1 0,2 15

- Mot voi tim huong sen dit trong phong 0,67 0,14 15
riéng cua tling cin nha ¢

- Voi nudc 6 chiu riia tay phong thi nghiém 0,5 0,1 10-15
- Voi nudc 6 chau ria phong thi nghiém 1 0,2 15

Trong thuc té khong phai tit ca cac TBVS lam viéc dong thdi ma né phu thudc vao
chiic ning ctia ngdi nha, vao s6 lugng TBVS trong doan tinh toan va muc do trang bi ky thuat
vé sinh cho ngdi nha. Vi vay dé xdc dinh luu lugng tinh todn ngusi ta thudng sl dung cong
thic c6 dang phu thudc vao so lugng TBVS va dp dung cho tling loai nha khac nhau. Cong
thic nay thanh 1ap trén co sé diéu tra thuc nghiém vé sy hoat dong dong thdi cia cac TBVS
trong cac ngoi nha khac nhau.

% Doi vdi nha ¢ gia dinh:
q=0,.2. YN +KN , [1/s].

q : Luu lugng tinh toan cho tting doan 6ng, [1/s].

a : Dai lugng phu thudc vao tiéu chuin dung nudc 14y theo bang 13.
N : Tong s6 duong lugng ctia ngdi nha hay doan éng tinh toan .

K : Hé s6 phu thudc tdng s duong luong N, 14y theo bang 14.

Bdng 13: Cdc tri s6 a phu thudc vao tiéu chudn ding midc :

Tiéu chuin 100 125 150 200 250 300 350 400

[1/ng.ngd]
Tris6 a 2,2 2,16 2,15 2,14 2,05 2 1,9 1,85
Bdng 14: Tri s6 hé s6 K phu thudc vao tri s6 N:
S6 duong lugng 300 301-500 501-800 801-1200 >1200
Tri s6 K 0,002 0,003 0,004 0,005 0,006

Cong thiic trén ¢6 thé ap dung dé€ tinh toan cho céc tiéu khu nha &. Luu lugng tinh toan
cho céc ngdi nha & phu thudc vao tdng s6 duong lugng N ¢4 thé tra bang tinh sin.

% Péi véi nha cong cong: (bénh vién, nha & tap thé, khach san, nha an dudng, diéu dudng,
nha gdi tré, mau gido, tridng hoc va cic co quan hanh chinh).

q=02.0.VN, [/sl.

q : Luu lugng tinh toan, [I/s].
N : Tong s6 duong lugng ctia cdc TBVS trong doan dng tinh toan .
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o, : Hé s6 phu thudc vao chic ning clia ngdi nha, 14y theo bang 15.

Bdng 15: Tri s6 o

Loai nha Nha géi tré, | Bénh vién Ctia hang, | Truong hoc, Nha an Kh4ch san,
mau gido da khoa c0 quan c0 quan gido | dudng, diéu | nha & tap thé
hanh chinh duc dudng
Hé s6 o 1,2 1,4 1,5 1,8 2,0 2,5

Ngoai ra khi da biét tong sé duong ludng N ¢6 thé tra bang tinh sin truc tiép tim dugc
luu lugng nudc tinh toan cho cac ng6i nha cong cong.

% Cac loai nha djc biét khac: (Cac phong khan gia, luyén tap thé thao, nha in tap thé, cta
hang 4n udng, xi nghiép ché bién thic in, nha tim coéng cong, cac phong sinh hoat trong cac
xi nghiép cong nghiép):

q= ZqO.N.B ’

I/s].
100 LVs]

q : Luu lugng tinh toan, [I/s].
qo : Luu lugng tinh toan cho mot TBVS cung loai.
B : Hé s6 hat dong dong thdi clia cac TBVS cung loai, 1dy theo bang 16.

Bdng 16: Hé s6 B (tinh bdng %) theo TCVN 4513-88:

Loai dung cu vé sinh | Rap chiéu béng, hoi | Rap hat, Nha iin tip thé, | Phong sinh
truong, ciu lac bd, | rap xiéc | ciia hang in udng, | hoat cia xi
cung thé thao XN ché bién thiic nghiép
in
ChAu rja mit, tay 80 60 80 30
Hé xi ¢6 thung rifa 70 50 60 40
Au ti€u 100 80 50 25
Voi tim huong sen 100 100 100 100
Chau riia trong cing tin 100 100 - -
Mang tiéu 100 100 100 100
Chau ria bat - - 30 -
Chau tim - - - 50

. Chii y: Khi xde dinh luu higng tinh toan cho mt ngdi nha ta phi xdc dinh tong s duong lugng cia toan bo
ngdi nha roi dp dung cong thiie dé xdc dinh luu lugng tinh todn cho ngéi nha d6, khong duge lay luu lugng tinh todn cda mét
don nguyén (trén co s duong lugng ctia mot don nguyén) roi nhan véi s don nguyén cta ca nha, diéu d6 1a sai co ban.

Ngoai ra c6 thé xdc dinh luu lugng tinh toan theo phuong phap xdc suit. Phucng
phap nay cho két qua chinh xdc hon nhung phc tap hon nhiéu.

b/ Chon dudng kinh cho timg doan dng:

Sau khi da xac dinh dugc Iuu lugng nudc tinh toan cho tiing doan dng, dua vao van
tdc kinh té, tra cac bang tinh thiy luc dudng éng cdp nude dé chon dudng kinh éng cilia tiing
doan. Van téc kinh té clia nudc trong mang ludi cdp nudc trong nha cé thé 14y 0,5 - 1,0 m/s,
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van tdc tdi da khong vudt qua 1,5 m/s. Trong trudng hop c6 chdy van tdc ti da cd thé 1dy 2.5
m/s.

Bdng 17: Bdng chon dviong kinh 6ng khi to”?ng 6 diong liong SN <20.

>N 1 3 6 12 20

d [mm] 10-15 15-25 25-32 32-50 50-70

¢/ Xac dinh ton that ap luc cho ting doan dng cling nhu cho toan thé mang theo dudng bat 16
nhét, tic 13 tii dudng din vao dén TBVS & vi tri cao va xa nhét clia ngdi nha. Ton thét ap luc
theo chiéu dai dng cting nhu ton thit cuc bo cling xac dinh theo cong thiic  chucng 2.

d/ Xac dinh dp luc cén thiét cia ngdi nha (H,) va ap luc clia mdy bom H, (xem chuong 2).
Cudi cung so sanh vdi 4p luc cia dudng dng ngoai phd dé chon sé dd HTCN phu hap.

Viéc tinh toan thiy luic mang 1uéi cap nudc trong nha thudng tinh cho mang 1uéi cut.
Néu ng6i nha dugc thiét ké theo mang ludi vong thi tinh ton tht ap luc cho ting nda vong
mot , néu sai s6 ton thit cia hai ndia vong nhé hon 5% thi dat yéu cau, néu khong ta diéu
chinh lai Ivu lugng tinh toan va tinh lai.

Khi tinh toan hé théng cip nudc trong nha sé c6 tinh trang 1a ap luc can thiét cla cac
loai TBVS cung loai 6 cac ting nha sé khdc nhau, phu thudc vao cach dit dudng 6ng chinh
(dudi hogc trén). Luu lugng nudc cia cac TBVS & gan dng chinh thuong 16n cac TBVS 6 cac
noi khac, nghia 12 & gin ¢4 thé thuia nudc , & xa lai khong du. Vi vy can phai im cach loai bé
bét ap luc du 6 cac TBVS gin dng chinh d& dam bao 4p luc cén thiét & céc thiét bi xa, lam cho
cdc TBVS cta toan ngdi nha gin bing nhau. Didu d6 cd thé thuc hién dugc bing cach dung
van gidm ap dit ¢ dau cac éng nhanh: thay doi dudng kinh éng nhanh hoic don gian nhét 1a
dung rong den giam ap dit vao trong cdc bo ba (t8) & dau cac éng nhanh méi ting (tiy theo
muc do du thuia d€ chon rong den cho phu hdp).
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3/ Vi DU TINH TOAN MANG LUGI CAP NUGC TRONG NHA:

& Dé bai:

Tinh todn thiét k€ mang cap nudc trong nha cho khu WC nhu hinh vé.

Cho biét day 1a nha tap thé 3 tAng. Méi tang nha cao 3,6m.

St dung 6ng nhua téng hop.

Puong 6ng cip nude bén ngoai cach tuong nha Sm. Chon sau 1m.
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# Huong dan:
1/ Chon vi tri 6ng ding:
- Vi tri 6ng ding thuong dat & géc tuong, dam bao my quan.
- Trung tam cua cac thiét bi dung nudc.
- C6 thé két hop v6i cac ong khdc trong cliing hop k§ thuat.
- Gan v6i duong 6ng cap ngoai nha.
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2/ Vé so do khong gian:

??/r

(

f

A B

17

79

3.6

0.00

3/ Panh s6 cac doan ong tinh toan:

- Dénh s6 tuyén chinh: tir vi tri bt 1gi nhat vé diém néi véi dudng 6ng bén ngoai.
- Sau d6 danh s6 cic 6ng nhanh, néu cac nhanh giong nhau thi chi can tinh 1 nhanh.

4/ Tra bang duong luong don vi cua cac thiét bi ding nudéc cé trén so do:

Tén thiét bi Ky hiéu duong lugng N
Rira Mat RM 0,33
Chau Giat CG 1
Huong Sen HS 0,67
Ming tiéu (1m) MT 0,3
Ho Xi HX 0,5

5/ Xac dinh luu luwong tinh toan tirng doan ong:
Nha cong cong: q,, =0,2.004/N [1/s]. Nha tap thé nén o = 2,5 (bang 15).
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Poan Cac thiét bi YN q.ll/s] Ghi cha
A-B 2RM 0,66 0,20 Bang 18
B-C 2RM+3HS 2,67 0,60 Bang 18
C-D 2RM+3HS+3HX 4,17 1,02 Cong thuc
D-E 2RM+3HS+3HX+3CG+1MT 7,80 1,40 Cong thuc
E-F 4RM+6HS+6HX+6CG+2MT 15,60 1,97 Cong thiic
F-G 6RM+9HS+9HX+9CG+3MT 23,40 2,42 Cong thuc
H-1 3CG 3,00 0,60 Bang 18
I-D 3CG+1MT 3,63 0,95 Cong thiic

6/ Chon ong va lap bang tinh thuy luc:
* Tinh cho tuyén chinh (tuyén bt loi nhat):

Poan L [m] q [V/s] D [mm] v [m/s] 1000i H=i.L
A-B 1,9 0,20 20 0,99 108,10 0,21
B-C 2,9 0,60 40 0,72 25,40 0,07
C-D 1,7 1,02 40 1,22 65,12 0,11
D-E 3,6 1,40 63 0,67 13,00 0,05
E-F 3,6 1,97 63 0,95 23,77 0,09
F-G 6 2,42 63 1,17 34,30 0,21

H,=0,74
* Tinh cho nhanh phu:

Poan L [m] q, [1/s] D [mm] v [m/s] 1000i H;=i.L
H-1 4,5 0,60 40 0,72 25,40 0,07
I-D 4 0,95 40 1,14 57,30 0,23

7/ Tinh chon dong ho do nudc:
Luu lugng toan ngoi nha: q, = 2,42 [l/s]. Dua vao bang chon dong ho (bang 10) ta chon dong
ho loai cdnh quat ¢ 40mm:
- Luu lugng nhé nhat: Q.= 0,14 [1/s].
- Luuluong I6n nhdt: Q.= 2.80 [I/s].
- Luu luong dic trung: Q,, = 20 [m*/h].
- Stic khdang cta dong ho: S=0,32 (bang 11).
Kiém tra c4c diéu kién:
-bkiénl: Q.i, < < Quax = dat.
- bkién 2: q, < 0,5.Q, = dat.
- Tén that: H,, = S.q° = 0,32.2,42°=1,87m<25m =  dat.

8/ Xac dinh ap luc can thiét cia nha:
H,=H, +> H+H, . [m].

H,,,: do chénh hinh hoc cua thiét bi vé sinh cao nhit so véi duong 6ng bén ngoai:
H,, = 10m.

H,,: 4p luc tu do cua huong sen: H,, = 3m.

YH: tong t6n that 4p luc trén dudng ong:
> H=H, +) H, +30%.) H =187+074+03.0,74 =283 m.

Do d6: H, =10+ 2,83 + 3=15,83 m.
Vay dé nha cap nuéc binh thudng thi 4p Iuc clia dudng ong bén ngoai phai c6 dp luc 1a 16m.
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VI - CAC CONG TRINH TRONG HTCNTN

1/ KET NUOC :

Két nudc thudng dugc xay dung khi ap luc nude 6 ngoai nha khong dam bao thudng
xuyén hodc hoan toan khong ddm bio. Két ¢é nhiém vu diéu hoa nudc trong nha (dy tri khi
thiia va bd sung khi thiéu, dong thoi du trii mét phan nudc khi chia chdy).

Két c6 thé xay bing gach, bé tong, bé tong cbt thép hoic bing thép tAm. C6 thé dung
céc binh thép khong rf hodic nhya composit. Hinh déng két c6 thé 1a tron, vudng, chii nhat. Két
thudng dit trong hAm mai, trén san thuong hay trén 10ng cu thang (noi cao nhat). CS thé gin
lién véi két cdu mai hodc dit trén san, gbi hodc cot dG bing gb hoic bé tong. Khoang cach
gitfa cac két nudc, gitia thanh két vdi cac két cdu nha khong nhé hon 0,7m.

Két nuidc thuong dudc trang bi cac loai 6ng gidong nhu dai nudc: éng din nudc 1én,
xudng, dng tran, dng xa kho két, thudc do hay dng tin hiéu muc nudc trong két,...

Dung tich két nudc dudc tinh tu

, A LA . . . O tre
lugng nudc can diéu hoa va lugng nudc du no fran
trii chdng chay hoic san xuét (néu cd) theo :
cong thuic: A

W =K.(Wg + W) [m’].
K : Hé s6 du tril k& dén chiéu cao xay dung |
va phan cin ling § ddy két
K=12-1,3. L
A b ? 4 o
W, : Dung tich diéu hoa ctia két, [m’]. S T
W.. : Dung tich nuidc dy trii chifa chay. ;cj . R
= @ 2
% Dung tich can diéu hoa W, co thé xac §T = } ©
c p=}
dinh nhu sau: o 2
Me) ~«Q

- Khi hé théng khong c¢é may bom )
ting ap, W, 1a tdng luong nudc tiéu thu Hinh 7.15: Cau tao ket nud.
trong nhiing gid cao diém (luc ap luc bén ngoai khong di). Mudn x4c dinh cin phéi biét ché

do tiéu thy nude clia ngdi nha, xac dinh theo cong thiic:
Wa =Q.T , [m’].

Q : Luu lugng cta gid dung nudc 16n nhét trong ngay, [m’/h].
T : Thoi gian thiéu nudc trong ngay, [gid]. Khi khong ¢ s6 liéu diy du c¢é thé 14y 50 - 80%
luu Iugng nude ngay dém cua ngdi nha.

- Khi hé théng c6 két va tram bom, dung tich diéu hoa ctia két gidm di rat nhiéu va
phu thudc vao sé 1an mé may bom va cong sut danh nghia ctia né.

Khi mé may bom béng tay:

Wdh = Qngéy / n.
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Q, g, : Luu lugng nude trong nhiing ngay dung nudc 16n nhat, [m*/ngay].

n : S6 1an mé may trong ngay (3-6 lan).
Khi tinh toan so bo ¢4 thé 14y:

W, = (0-30%)Q

ng.d *
Trong cac nha nhd, lugng nuidc dung it, cho phép lay:
W, = (50-100%)Q

ng.d*
Khi bom déng mé tu dong, W, clia két tinh bing cong thuic:
W, =Q,/2n.

Q, : Cong suit clia bom, tinh bing luu lugng gid 16n nhét, [m*/h].
n : S6 1an mé may bom trong 1 gid (2-4 1an).

Dung tich diéu hoa cta két trong trudng hgp nay khong dugc nhd hon 5% Q,,, clia
ngoi nha.

Luu lugng nudc du tri trong két dugc xac dinh theo cac yéu cau chifa chay hodc san
xudt néu cd. Trong cac ngdi nha ¢ hé théng cap nudc chifa chdy thi:

W, =0,6.q..n.

qe. - Luu lugng nudc trong mdt voi chtia chay, [1/s].
n,. : SO voi chiia chay hoat dong dong thdi.

Dung tich két nudc khong nén 16n qué 20-25m* dé khong gay qué tai cho ngdi nha.
Khi dung tich 16n hon ¢6 thé chia thanh nhiéu két b6 tri & nhiéu khu vé sinh khac nhau trong
nha.

Chiéu cao dit két nude duge xac dinh trén co sé dam bao ap luc dé dua nudc va tao
ra 4p Ic ty do di 6 TBVS bat 1¢i nhét trong tridng hop dung nudc 16n nhat. Nhu vay két nudc
phai c6 ddy dit cao hon TBVS bit I¢i nhit mot khoang bing tong ap luc du 6 TBVS bt lgi
nhat va ton that 4p luc ti két dén TBVS dé. Chiéu cao ti diém 14y nudc bat loi dén day két H,
c6 thé tinh tif cong thuic:

H,=h+H, , [m].

h : Tong ton thét 4p luc theo chiéu dai va cuc b tii diém bét 1oi dén day két, [m].
H,, : Ap luc cong tac tai diém bét 1oi, [m].

Trong cdc ngdi nha § va cong cong két thuosng dit ngay trén mai nha hoic trong ham
mai. Nhu vay ap luc tu do va luu lugng nudc cia cac TBVS § trén sé bé hon & cac TBVS tang
dudi. O c4c nha cong cong dic biét khi cin ddm bio dli 4p luc tu do cho cic TBVS ting trén
cung phai dit két dung vi tri thiét ké c6 thé cao hon mai nha. Tuy nhién dit két qud cao sé
khong 16i v& két cAu, vé my quan kién tric ngdi nha, khi d6 ¢ thé chon dudng kinh éng din
16n hon.
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Khi thiét ké hé théng c6 két cin luu y tdi céc nhuge diém nhu ting tai trong ngdi nha,
ting gia thanh x4y dung phai ¢4 bién phdp suc rtia két theo chu ky va ddm bdo nudc ludn ¢
chét lugng tot.

2/ BE CHUA NUGC :

Theo qui pham, néu 4p luc cia dudng ng cip nudc bén ngoai nha nhd hon 6m thi
phai xay dung bé chiia nudc. Dung tich clia bé chia xdc dinh trén co sé ché do nudc chiy dén
va ché do lam viéc cia may bom. Trong trudng hop khong ¢é diy du s licu ¢ thé 1dy dung
tich bé chia bing 1-2 14n luu lugng nudc tinh toan ngay dém cla ngdi nha tuy theo nha 16n
hay nhd, yéu cau cip nudc lién tuc hay khong. Truong hop cé hé thong cip nudc chifa chay
trong nha thi phai dy trii thém ludng nudc chiia chdy trong 3 gid lién. Khi thiét ké bé chia
phdi cé mdy bom di kém.

Bé chia c6 thé xay bing gach, bé tong, bé tong cdt thép, ¢ dang hinh tron, vudng
hay chii nhat, dit trong hay ngoai nha, ndi hay chim dudi mit dat. B chia ciing dugc trang bi
céc 6ng va thiét bj giéng nhu bé chiia nudc sach trong cac tram xu ly nudc.

3/ MAY BOM VA TRAM BOM:

Trong HTCNTB mdy bom dudc dung dé ting ap luc dua nudc 1én cdc tAng cao clia
ngdi nha khi ap luc ngoai phé thiéu hodc d&€ bom nudc chifa chdy cho ngdi nha. Thong thudng
ngudi ta dung may bom ly tam chay dién.

M4y bom c6 thé lam viéc trong hé thdng c6 bé chia hodc khong bé chia (14y nudc
truc tiép & dudng dng cip nudc ngoai nha hay trong hé thong cé hoic khong cé két diéu hoa).
Khi 14y nudc & dudng 6ng bén ngoai mdy bom phai dudc tinh véi ap luc thdp nhat cla dudng
ong. Néu ap luc cta dudng 6ng thip hon 6m thi phai xay bé chua.

Muén chay may bom phdi biét 2 chi tiéu co ban 13 Iuu lugng tinh todn [m*/h, 1/s] va
ap Ic can bom [m].

Luu lugng nudc tinh toan 1a Iuu lugng 16n nhat cia ngdi nha. Khi ¢é chdy, luu ludng
bom béng Iuu lugng nudc sinh hoat 16n nhit Q... va luu lugng nudc chifa chay Q.. cong lai,
tuc la:

Qb = Qqpmax T Qec -

Trong hé thdng khong c6 bé chiia, 4p luc bom nudc tinh bing hiéu s clia 4p luc can
thiét 16n nhat ctia ngdi nha va ap luc dam bao t6i thi€u clia mang ludi ngoai phd theo cong
thuic:

H,=H,-H,.

Trong hé thdng c6 bé chia, ap luc bom chinh 1a ap luc cén thiét ctia ngdi nha nhung
dugc tinh tii myc nudc thap nhit trong bé chia dén TBVS & vi tri bat 16i nhét so véi dudng
din vao cong vdi ap luc du ¢ dau voi va tong ton that ap lyc trén dusng din tii mang ludi
ngoai phé dén diém bét 1¢i do.
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Sau khi tinh dugc Iuu ligng va ap luc, dua vao cac dic tinh hodc cdc chi tiéu ky thuat
clia may bom dé chon mdy bom c6 hiéu sudt cao nhét khi bom luu lugng 16n nhét.

Tram bom c6 thé bd tri § 1dng cAu thang hodc bén ngoai nha. Gian dit bom phai kho
rao, sang sua, thong thoang, xay bing vat liéu khong chdy hoic it chay, c6 kich thude di dé
13p dit dé dang va quan ly thuan tién.

M4y bom bé tri cuing van khoa trén duong 6ng din nudc vao goi la nit mdy bom.
Cac mdy bom c6 thé dit song song hoic ndi tiép theo thiét ké tuy theo ap luc, Iuu lugng cla
tling may bom va ap luc cling nhu luu lugng nudc yéu cau cla ngodi nha.

Viéc thao tdc van hanh may bom c6 thé bing thii cong, ban ty dong va ty dong hoan
toan. Can theo dung qui trinh van hanh nhu sau: Khi mdy bom bét ddu 1am viéc, van trén
dudng ng ddy dong lai (bom lam viéc khong tai), khi 4p luc da dat gid tri yéu cAu, mé khoa
trén dudng 6ng ddy tii tii va mé hin khda. Khi tit bom thuc hién theo qui trinh ngugc lai.

Dé gidi quyét vin d& tu dong héa ngudi ta phai dung céc thiét bi sau: Role phao khi
ngdi nha ¢ két nudc trén mai; Role ap luc (ap luc ké tiép xuc) khi khong c6 két nudc; Role tia
hoat dong theo nguyén tic khi téc do clia nudc trong dng thay déi sé tu dong déng ngit dién
dé mé va duing mdy bom, thudng 4p dung d€ mé mdy bom chifa chdy.

4/ TRAM KHI EP:

Trudng hop khong thé xay két nudc bén trong nha vi dung tich qud Ién, chiéu cao két
qua cao,... thi ¢6 thé xay cdac tram khi ép dé diéu hoa va tao 4p thay cho két nudc.

Tram khi ép gdm 2 thung bing thép: mot thung chija nudc va mot thung chua khi.
Trong nhiing gid dung nudc it nhét, nudc sé vao thung nudc va don khi sang thung khi. Khi
nudc 1én day thung thi ap luc khi trong thung khi sé 16n nhat (P,,,.). Khi bén ngoai thiéu nuidc ,
nudc ti thung chdy ra cung cip cho ng6i nha, khi lai tif thung khi dén sang thing nudc va dan
ra. Khi nudc can téi ddy thi ap luc khi 1a bé nhat (P_,).

max

Dung tich thung W, chinh Ia dung tich cta két nidc, con dung tich thung khong khi
W, x4c dinh dua theo ap luc P, va P_.. D& dam bao dua nudc téi moi TBVS trong nha thi
=P_). Ap lyc P
qua d€ tranh v3 thung, ro rf dudng dng... ddng thdi cling khong nhé qué vi nhu vay dung tich
< 6at).

P_.. phai bing 4p luc can thiét cia ngdi nha (P, . Phai 14y sao cho khong 16n

cua thung khong khi sé qua 16n (P

max

3
9 Hinh 7.16: Tram khi ép.

p=4

1- thung khong khi ; 2- thung nudc ;
3- 6ng ddn khong khi ; 4- may ép
1 2 3 khi; 5,6- 6ng ddn midc ; 7- khoa

Tu tram ép khi t6i . . BOSNS SV
am ep dong nudc ; 8- ludi ga dé ngan nudc

_7]_04_ khéi ha thdp va trdanh cho khéng khi
4 di vao mang hidi ; 9- lidi ga ngan
% 7 khong cho midc vao thung khong
M M khi.
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Theo dinh luat Boyle-Mariotte vé su dan nd cta thé tich khi ta c¢6 cong thic sau:
(P + l)(\A/kk + Wn) = (Pmax + 1)'\vak

Tu do suy ra:
Pmin + 1 _ Wkk
P..+1 W, +W,

_ Pmin '(Wkk + Wn ) + Wn

P

Dé thda man diéu kién P, ngudi ta thuong 13y P, /P, = 0,6+0,75.

DE tao ap luc cin thiét cla khong khi thi tram khi ép thudng phai bé tri thém mot
may ép khi, bom khong khi vao thung khong khi khi bt ddu st dung hodc bd sung thém
khong khi hao hut trong qua trinh st dung (1<2 tuan/ 114n).

Ngoai tram khi ép véi ap luc thay doi thudng xuyén nhu trén, ngusi ta con xay dung
tram khi ép vdi ap Iuc ¢ dinh, khi ap luc qua cao khong khi sé x4 qua van diéu chinh ap luc;
khi ap luc thap hon gidi han yéu cAu may ép khi lai bo sung thém khong khi dé giti cho ap luc
luén 6 mét tri s6 nhat dinh nao do. Loai tram khi ép ap luc c6 dinh nay khong kinh té vi phai
chay may ép khi luon ludn, tén ning ludng, chi ap dung trong trudng hop dao dong vé 4p luc
trong mang ludi qua 16n.

Trong cdc tram khi ép nhé thi chi can xay dung mot thung viia chia nudc viia chiia
khong khi, khi dé nudc § dudi va khong khi 6 phia trén.

Tram khi ép ¢ thé dit & tAng hdm, tAng 1 hodc lung chiing nha (trong hé théng cip
nudc phan vung). Viéc dong mé may bom khi ¢ tram khi ép c6 thé tu dong héa nhd cac Role
4p luc dit ¢ thung chiia nudc.
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Hé THONG THOAT NUGC

TRONG NHA

I - KHAI NIEM, PHAN LO@I

HTTN' trong nha dung dé thu tit ca cac loai nudc thai tao ra trong qua trinh sinh hoat
san xuft clia con ngudi va ca nudc mua dé dua ra mang ludi thoat nudc bén ngoai.

Tuy theo tinh chét va d6 bén cta nudc thai, cic HTTN trong nha dugc phan ra nhu
sau:

% HTTN sinh hoat : Dung d& din nudc thai chay ra tii cac dung cu vé sinh (h xi,
chau rtia, chau tam,...)

% HTTN sdn xudt : Dung dé thu nudc thai ra tii cac thiét bi san xuét.
% HTTN muia: Dung dé thoat nudc mua tif cac mai nha, san vuon.

Cac HTTN trong nha cé thé thiét ké riéng nhu trén hay ¢4 thé thiét ké chung tuong
ting véi HTTN bén ngoai. Trong cic nha § va nha cong cong thudng chi xay dung HTTN sinh
hoat va hé thong thoat nudc mua trén mdi, con bén ngoai nudc mua cho chdy tran trén bé mit
dat. Trong céc xi nghiép cong nghiép ¢ thé c¢é nhiéu HTTN tuy theo tinh chét, thanh phan va
luu lugng cling nhu nhiét do cta nudc thai. Nudc tii cdc thap lam ngudi, tii cac thiét bi lanh ¢
thé sti dung lai hodc cho vao HTTN mua. Nudc ban ¢ thanh phan nudc thai sinh hoat c6 thé
cho vao HTTN sinh hoat rdi dua dén tram lam sach. Nudc thai san xudt cd chat doc hai, nhiéu
dau md, axit,... thi khii doc, thu dau md, trung hoa axit trudc khi thai ra mang ludi thoat nudc
bén ngoai.

Il - CAC BO PHAN <A HTTN TRONG NHA

1/ CAC THIET BI THU NUGC THAT:

Thiét bj thu nudc thai 1am nhiém vu thu nudc thai tti cac khu vé sinh, nhiing néi san
xut c¢6 nudc thai: chau ria mit, chau gijt, thung riia hd xi, au tiéu, ludi thu nudc,...

THTTN: hé thdng thoat nudc
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2/ XI PHONG TAM CHAN THUY LUC:

Dé tranh mui hoi thodt ra ngoai thAm nhap vao phong vé sinh. Nudc thai trong nha sé
phét sinh ra nhiéu khi doc hai va hoi hdm khac nhau: H,S, NH,, CH,, CO,,... Vi vy can phai
¢6 bod phan ngin ngtia cac khi nay vao phong anh hudng dén tién nghi sdng clia ngusi trong
nha.

3/ MANG LUOI PUONG ONG THOAT NUOC :

Bao gdom dudng 6ng diing, 6ng nhanh, 6ng x4, 6ng san nha: din nudc thai ti cac thiét
bi thu nudc thai ra mang 1udi thoat nudc bén ngoai. Trong cac nha san xudt ¢ thé dung 6ng
hodc mang hoic thiét ké ty chay.

4/ CAC CONG TRINH CUA HE THONG THOAT NUGC BEN TRONG NHA:

Trong trudng hop can thiét, HTTN trong nha c6 thé ¢d thém cac cong trinh sau:

% Tram bom cuc bg: dude xay dung trong tridng hop nudc thai trong nha khong thé
ty chdy ra mang ludi thodt nudc bén ngoai.

% Cdc cong trinh xii Iy cuc bo: duge st dung khi can thiét phai xii ly cuc bd nudc
thai trong nha trudc khi cho chay vao mang lidi thoat nudc bén ngoai hodc x4 ra ngudn.

A ;
5 o Giéng tham
& Y @ Hé xi kidu ngdi bét
e @ HG xi kigu ngdi xom
Au tié ;
1 . @ @ @ u tiéu trén tudng
6 .
ék@ (@D R = @ Chau tam
2 et @ Chéau rira mat
3
@ Chau rira
7\|
H DA Q Ludi thu nudce
- g g 8
S ///////////////////////////////////////////////////////1 r/////////////A N Y @ 6n té’ rﬁa
LI > a5y
4 1 N Ong kiém tra
a/ b/
1. cdc thiét bj thu nudc thai 5. 6ng théng hoi
2. 6ng nhanh 6. 6ng suc rua
3. 6ng ding 7. 6ng kiém tra
4. 6ng thdo (6ng xa) 8. giéng tham

Hinh 8.1: HE thdng thodt nude trong nhé.
a/ So dd; b/ Céc ky hiéu.
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Il - CAC THIET BI THU NUGC THAI

Dé thu nudc thai ngudi ta thudng dung cac thiét bi nhu: au xi, 4u tiéu, méang tiéu, thiét
bi vé sinh cho phu nti, chu ria tay, riia mit, chau giit, chau riia nha bép, chau tim, ludi thu
nudc dit trén san,... Tuy theo tinh chit cila ngdi nha ma trang bi cac thiét bi vé sinh cho phu
hop. D€ thu nudc thai san xuét c6 thé dung 1udi thu, phéu thu, chiu ria... Di véi nude mua cé
cdc mang nudc (xénd) va phéu hoic 1udi thu nude mua.

1/ CAC YEU CAU CO BAN POI VOI THIET BI THU NUGC THAL:

% T4t ca cac thiét bi (trt Au xi) déu phai ¢ 1udi chin bao vé dé phong rac rudi chui
vao lam tic dng.

% T4t ca céc thiét bi déu phai c6 xi phong dit & dudi hodc ngay trong thiét bj dé dé
dé phong mui hoi thdi va hoi doc tii mang ludi thodt nudc bdc lén.

% Mit trong thiét bj phai tron, nhdn, it gdy géc dé dam bao d& dang tay ria va co
sach.

< Vat liéu ché tao phai bén: khong thim nudc , khong bi anh hudng bdi hda chat.
Vit ligu t6t nhét 1a s, sanh hodc chét déo, ngoai ra c¢6 thé bing gang, khi dé cin phi ngoai
bing mot 16p men st méng. Trong trudng hdp don gidn, ré tién mot sé thiét bi nhu chau ra,
gidt trong cac gia dinh va tap thé dung gach xay lang viia xi ming & ngoai hoidc granitd, 6ng
gach men kinh.

% Két cdu va hinh dang thiét bi phdi ddm bao vé sinh va tién 1¢i, tin cdy va an toan
khi st dung, quan 1y, c6 kich thuidc nhd, trong liong nhe phu hop vdi viéc xay dung lip ghép
nhanh chong.

% Dam bdo thdi gian st dung, ting chi tiét cta thiét bj phai ddng nhat va d& dang
thay thé.
2/ HO XI:

Hé xi gdm cac bo phan sau:

- Au xi.

- Thiét bi riia hé xi: thung riia hodc voi ria va cac dng dan nudc ria.

- Cdc dviong ong ddn midc phdn vao mang hidi thodt midc trong nha.

Ota thudng dung kiéu ngdi x6m. Hién nay trong cdc nha & cong cong dic biét va nha
§ gia dinh ciing dung loai xi ki€u ngdi bét.
a/ Au xi:

Au xi ¢6 thé bing xi trang men thudng diic ludn vdi xi phong hodc bing sanh, granitd
¢6 xi phong riéng r&. Khi d6 cd thé st dung xi phong ding, nghiéng hoic ngang.
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Hinh 8.2 Cdc loai hé xi

NGi vdi
/ ludi thy

MGt cit 2-2

- Logi hinh dia: Day au ludn ¢ mot 16p nude khoang 12- 13cm dé gili cho cin ban
khéi dong lai. Xi phong tao ra mét mang ngin bing nudc tranh bdc mui hoi di 1én.

- Loai hinh phéu: Khac vdi loai trén l1a khong cd 16p nudc 6 ddy au ma chi cd xi

phong, loai nay it co mui hoi hon.

b/ Thiét bi rira xi:

Gom hai loai: thing ria va voi rifa, thudng b tri trong
cac nha 6, nha cong cong va 1a loai thong dung hon ca.

Voi riia thudng dit trong cac nha vé sinh cong cong
ngoai phd,cong vién, nha ga... Voi ria doi héi ap luc tu do khéng
nhd hon 10m.

Cdc yéu cau déi vdi thiét bi ria la:

- Dam béo riia sach hoan toan, khong dé cho vi trung va
chét ban tii mang ludi thoat nudc vao cip nudc.

- Ria phai thuc hién nhanh chdng.

- Bao dam du nudc riia, dong thdi tiét kiém nudc.
 Thung ria:

C6 thé dit trén cao (cach san 0,6-2m tinh dén tam

Hinh 8.3 Thing ria tay gidt
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thung), c6 thé 1a loai tay giat dit trén cao. Khi giat don bay nang chudng 1én va nudc theo éng
nudc ria xa xudng, éng nudc rda cé dudng kinh khodng 32mm bing thép trang kém, & cudi
dng c6 dau bep va tiét dién thu hep cho nudc phun manh va rong dé ria au xi.

Loai ty dong c6 cdu tao sao cho cti 15-20 phut nudc tu dong xa ra mot 1an, loai nay

khong kinh t€, nén st dung & cdc nha vé sinh cong cong.

g 440 5

6
‘7 II7S ITOTIII i ;"‘"--zi? 'Z l
g] / N 7] X
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1- V6 thung; 2- Chuéng dp; 3- Céi céc: 4- Ong néi véi éng ria;
5- Ecu; 6- Don bdy; 7- Van hinh céu; 8- Phao cau; 9- Day giat.

140
1

300

S (.

1- Gau déi trong; 3- O:ng nudc vao
2- Xi phéng 4- Ong nudc rua.

Hinh 8.4- Céu tao thing ria xi.
< Voi rua:

C6 hai kiéu pit ton va mang ngin. Voi rda ¢ thé hé hoidc dit trong tudng, cao cach
san 0,8m. Khi ta bAm nut hosc tay ddy, chan gat, nudc s& tu dong phun ra dé riia hé xi.
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3/ HO TIEU:

C6 thé 1a au ti€u hoic mang tifu, thiét bi nudc riia va cac dng din nudc tiéu vao
mang 1udi thoat nudc . Au tiéu chia ra loai trén tudng va loai trén san nha dung trong cac nha
cong cong dic biét, mang tiéu chia ra mang tiéu nam va mang tiéu nd.

a/ Au tiéu treo tuong:

Au tiéu treo tudng thudng dudc 1am bing si hodc sanh trang men, dit cao cach san
0,6m ddi véi ngudi 16n, 0,4-0,5m déi vdi tré em trong trudng hoc, nha tré. Khoang céch tdi
thiéu gitia cac au tiéu treo tudng 1a 0,7m va gin chit vao tudng bing hai dinh dc.

Viéc riia 4u tiéu dugc thuc hién bing cac voi mé bing tay gin vao dng ria nho 1én &
phia trén cta au tiéu. 6ng riia 1a mot vanh dai ¢6 chadm nhiéu 16 nhé nim xung quanh mép
trén clia au tiéu, nudc phun déu qua céc 15 dé ria.

el 320 ————>

600

Hinh 8.5 Au tiél treo tuong.

b/ Au tiéu trén san:

Chia 1am nhiéu ngin, cdch nhau bing cac biic tudng, mdi ngin thudng ¢ kich thudc:
Rong x Sau x Cao =700 x 345 x 1050mm.

Tudng ngin mot hodc toan bd cac ngin cd dit ludi thu nude tiéu. Tudng va chd ding
thudng lat gach men hodc mai granitd cao dén 1,5m trén san. Rda cac 4u ti€u nay c¢d thé dung
céc voi riia dit trén tudng cho tiing ngin hodc ¢d thé dung dng nudc ria nhu trong méang tiéu
nam.

Déy va thanh mang c6 thé 1am bing gach men (tiéu chuin cao) hoidc granitd, lang
vifa xi ming (tiéu chuin thip) cao dén 1,5m,ddy méng c6 do ddc téi thifu i, = 0,001. Kich
thudc mang t6i thi€u: Dai x Rong x Sau = 1800 x 500 x 50mm.
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Nudc riia mang thudng dung dng cham 15, dudng kinh 6ng 15-25mm, dit cao cich
san 1m. Puong kinh 18 1-2mm, c4ch nhau 5-10cm, dit sao cho tia nudc phun nghiéng 45° so
vOi mét tuong.

d/ Méng tiéu nif:

Cuing chia 1am nhiéu ngin nhu 4u tiéu trén san. Gach men, granitd, viia xi ming chi
lat va lang cao dén 1m. D4y mdi ngin c6 bé nhu hé xi kiéu ngdi x6m, ¢ ranh nudc tiéu chiy
vao mang chung. Viéc riia mang ¢ thé thuc hién bing éng nudc dit trong hé théng , cho nude
chdy qua céc 156 cham hodc cac mai rua (ong bet, tiét dién thu hep nhu cudi ong riia hé xi) dat
& cac ranh nudc ti€u 6 mbi ngan.

e 7

e 7
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Hinh 8.6: Méng tiéls nit
4/ CHAU RUA TAY, RUA MAT:
C4 nhiéu loai khdc nhau:
- Theo két c4u chia ra: ¢6 loai ¢6 lung va c6 loai khong c6 lung.

- Theo hinh déng chia ra: chiu ridia mit chii nhat, na tron, chiu riia mit dit 6 goc
tuong...

- Theo vat liéu chia ra: Chau riia mit 1am bang su, bang sanh, bang gang, thép trang
men, bing chét déo, bing gach lang viia xi ming.

=0
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Hinh 8.7 Céc loai chéu ria.

5/ CHAU RUA GIAT:
Dung dé giit gid, ria bat dia, ria tay. Kich thudc va luu lugng thoat loai nay 1én hon

loai chau rtia mit. Mép chau céch san khoang 1,1m.
Ch4u rifa ¢ thé ¢d dang hinh chi nhat, nia tron lam bing gang thép trang men, chat

déo hodc sanh, st, gach lang vifa xi mang... Ong thdo nudc clia chiu rifa thudng bing thép cé

dudng kinh 40mm.

6/ CHAU TAM:

1- Thanh chau; 2- Ong Iéng; 3- Ecu; 4- Ong d=25mm; 5-
Cdt; 6- Ong d=25mm; 7- Xiphéng trén san; 8- L6 thoat
nudc; 9- L6 nudc tran; 10- Chan dé chau tdm.

Hinh 8.8: Chéu tim.
DHBKDN
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Thudng b tri trong khach san, bénh vién, nha an dudng, nha tré, doi khi trong ca nha
gia dinh. Ngudi ta thudng hay dung loai chau tim bing gang trang men hinh chii nhat c¢6 kich
thudc dai 1510-1800mm, rong khodng 750mm, sdu 460mm (khong ké chan). Dat trén 4 chan
cling bing gang cao 150mm, gin chit vao san nha. Dung tich cta chau tim khoang 225-325
lit nudc.

7/ BUONG TAM:

Bo tri trong cdc nha san xuat cd nhiéu bui bam, cdc phan xudng ndng, cac nha may
A 4 N A P e A A A A ‘A N A A
thuc pham, cac nha an tap thé, cung thé thao, san van dong, bénh vién, nha tam cong cong...
b ? r N2 . 5
va ca trong cac nha o gia dinh.

Budng tdm huong sen cd kich thudc 0,9x0,9m. Khi bé tri nhém huong sen thi vich
ngin gitia cac budng cao ti thiéu 1a 2m. Trong budng tim huong sen cling trang bi cac voi
nudc hay voi tron. Huong sen bé tri § do cao thich hgp nhu chau tim. D€ thu nudc tim thi
trong budng tim phai dit cac ludi thu nudc din nudc vé cac dng ding thoat nudc. Trong
trudng hop ¢é mot nhom budng tim thi ¢d thé bd tri chung mot dng 1udi thu, khi d6 thiét ké
céc ranh hd trén san dé din nudc vé ludi thu. San budng tdm phai lam bing vat liéu khong
tham nudc va cé do déc i = 0,01 - 0,02 vé phia ludi thu hodc ranh hé.Ranh hé thu nudc cé
chiéu rong khong nhé hon 0,2m va ¢6 chiéu sau ban dau 0,05m, c6 do doc 0,01 vé phia ludi
thu. Chiéu rong hanh lang gitia hai ddy budng tim huong sen t3i thiéu la 1,5m.

8/ CHAU VE SINH PHU NU:

Dugc 1am bang sd, mép cao cach san 30cm, dai 720mm, rong 340mm. 0 gitia chau
hoc trén thanh chau phia trudc mit ¢ voi phun qua ludi huong sen d€ tao ra nhiéu tia nudc
nhd va manh, ngoai ra con ¢d cdc voi nudc hay voi tron b tri trén mép chau. Py chau c6 16
thao nudc va xi phong.

9/ LUOI THU NUOC :
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Ludi thu nude bé tri trén mit san khu vé sinh va cac b phan thoat nudc khéc dé ngin
rac rudi khdi vao dng diing thoat nudc.

Ludi thu nudc giong nhu mot xiphong, phia trén c6 ludi chdn (mot hoic hai ting ludi
chin) thudng dic bang gang xdm mit trong trang men mit ngoai quét mot 16p nhya dudng,
khi dit 1udi vao san nha phai ¢d 16p céch thiy tét dé tranh nudc thim vao san nha.

Ludi thu thudng co kich thudc: Vdi duong kinh thu D=150mm co6 kich thudc
150x150mm, sdu 135mm. Khi D=100mm kich thudc tucong ung la 250x250mm va siu
200mm. Dudng kinh 18 hodc chiéu rong khe hé clia ludi chin khong nhé hon 10mm.

IV - CAC LO@I XI PHONG
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Hinh 8.10: Cdc loai xi phong.

a/ Xiphéng dung; b/Xiphdng xién; c/Xiphéng ngang;
ad/ Xi phéng kiém tra; e/Xiphéng hinh chai.

Xi phong hay con goi 1a tAm chin thiy lyc ¢6 nhiém vu ngin nglia mui hoi thdi, cac
hoi doc tii mang ludi thoat nudc bay hai vao phong. N6 thudng dugc dit dudi cac thiét bi thoat

nudc.

au xi.

Theo ciu tao xi phong dudc chia ra thanh céc loai:

- Xi phong udn khic ki€u thdng diing, nim ngang va nghiéng 45° thuong st dung cho
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- Xi phong kiém tra thudng st dung cho céc chiu riia, noi d& bi tic.

- Xi phong hinh chai thudng dit dudi cac chau rifa mit, u tiéu trén tudng.
- Xi phong trén san st dung cho cac budng tim, mang tiéu.

- Xi phéng éng dung cho mét au tidu.

- Xi phong thu nudc san xuat.

V - CAU TAO MANG LUGI THOAT NUGC TRONG NHA

Mang ludi thoat nudc trong nha bao gdm cac dudng dng va phu ting ndi 6ng (trong
dé chia ra 6ng nhanh, 6ng diing, dng thdo, cac thiét bj xem xét ty riia va thong ho).

1/ PUONG ONG THOAT NUGC VA PHU TUNG NOI ONG:

a/ 6ng gang:

Thuong dung trong cac nha cong cdng quan trong va cac nha cong nghiép. éng gang
thudng ché tao theo kiu miéng loe cé dudng kinh 50, 100 va 150mm, chiéu dai 500-2000mm
va chiéu day 6ng 4-5mm. D& ddm bao nudc khong thAm ra ngoai ta ndi dng nhu sau: 2/3
miéng loe nhét ddy chit sdi gai tim bitum sau d6 nhét vifa xi ming vao phan con lai. Miéng
loe ctia dng bao gid cling dit ngudc chiéu véi hudng nudc chay.

Ciing nhu trong cp nudc , dé ndi céc chd dng ngoit cong, ré,... ngudi ta thudng dung
céc phu tung ndi dng bing gang nhu: cut 90°, 110°, 135°, 150°), con, té, thap thdng hodc chéo
(45° hodc 60°) c6 dudng kinh ddng nhét hoic tii to sang nhd, 6ng cong hinh S, c4c dng ngin,...

1
S |

Hinh 8.11: ﬁﬂg gang thodt nude
va phu ting no;

a/ O:ng gang loai théng thuong.
¢/ Ong gang loai dic biét.
¢,/ Cut

e/ Ong cong chir S.

g/ Ong Iéng.

h,i/ Con.

k/ Té xién.

I/ Té théang.

m/ Thap xién.

n/ Thap théng.

o/ Ong ngén.

p/ Ong kiém tra.
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b/ 6ng sanh:

Thuong st dung trong cac nha & gia dinh va tap thé (tiéu chudn thip), d6 bén kém, d&
v, ¢6 thé dung lam dng thoat nudc bén trong nha cling nhu ngoai san, ciing ché tao theo kiéu
miéng loe va cé phu ting néi 6ng nhu dng gang.

éng sanh thudng c6 dudng kinh 50-150mm, chiéu dai 0,5-1m. Cach ndi éng sanh
nhu dng gang.

c/ 6ng thép:

Chf dung dé€ din nudc thoat tii céc chau riia, chau tim,... ¢én éng din bing gang hoic
sanh trong san nha, ¢4 dudng kinh nhé hon 50mm.

d/ 6ng fibréximang:

Pudng kinh éng 100-150mm tré 1én. CS thé ché tao kiu miéng loe (véi dng ¢
dudng kinh nhd) hodc hai dau tron (véi éng c6 dudng kinh 16n) dé 1am éng thoat nudc trong
nha cling nhu san nha. Ong nay ning né, kich thudc 16n nén chii yéu dung bén ngoai.

e/ 6ng bhétong:

Pudng kinh 150mm trd 1én, dai 1-2m, thudng ché tao theo kifu 2 ddu tron, dung lam
ong thoat nudc ngoai san nha.

f/ Céc loai dng thoat nudc khac:

Dé din nudc thai c6 tinh chit xam thuc ngusi ta dung cédc loai sanh st, thiy tinh.
Ngay nay 6ng chat déo di dugc dung rong rii G nudc ta va tr thanh loai ng dung phd bién
nhét trong hé théng thoat nuidc trong nha vi ¢d nhiéu uu viét vé dic tinh thly luc, my quan, dé
noi,...

2/ ONG NHANH THOAT NUGC :

Dung dé din nudc thai tii cac thiét bi vé sinh vao ng diing thodt nudc. éng nhanh co
thé dit sau trong san nha (trong 16p xf dém) hoidc dudi trdn nha - dang ng treo (khi dé nén c6
trdn che kin cho my quan). Chiéu dai mét 6ng nhdnh thodt nidc khong Ién qud 10m d€ tranh
bi tdc va tranh cho chiéu dai san qua I6n néu dit 6ng trong san nha. Khi dit dng dudi nén nha
thi chiéu dai éng nhanh c6 thé 16n hon, nhung phai c6 giéng kiém tra trén mot khoang cach
nhét dinh. Khong dugc dit ong treo qua cac phong &, bép va cac phong san xuat khac khi san
pham yéu ciu vé sinh cao. Do sau dit dng nhanh trong san nha (d6 sau diu tién) 1dy xuat phat
tii diéu kién dim bao cho 6ng khdi phd hoai do tdc dong c6 hoc nhung phai sau hon 10cm ké
ti mit san dén dinh dng. Trong cdc nha & gia dinh cong cong khi yéu cidu my quan doi héi
khong cao 1dm c6 thé xay cac mang hé d€ din nudc tim ria, gidt ri dén cac éng diing. Trudc
khi nudc vao dng ding phai qua 1udi thu va xi phong. Mang ¢ thé lam bing gach hoic bé
tong, chiéu rong 100-200mm, do ddc t6i thiéu 1a 0,01.

Néu dan phan : D, > 100 mm; L

min =

<6m.

max —
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3/ ONG PUNG THOAT NUGC :

Thudng dit sudt cac ting nha, thudng bd tri § cac gdc tudng, chd tap trung nhiéu
TBVS, nhit 13 hé xi, vi din phan di xa d& tic. Ong diing c6 thé bé tri hd ngodi tudng hodic bé
tri chung trong hop vdi céc dudng dng khdac, c6 thé 14n vao tuong hodc nim trong khe gitia hai
buic tudng (mot tudng chiu luc va mot tidng che chin). Néu bd tri 6ng diing dit kin thi chd
ong kiém tra phai chuia cac clia mé ra dong vao d& dang dé€ thim nom tay riia dusng éng.

Pudng kinh éng diing thoat nudc trong nha téi thiéu 1a 50mm, néu thu nudc phan thi
du chi c6 mot hé xi dudng kinh téi thiéu cia dng ding ciing 1a 100mm (ké ¢4 ng nhanh).

Thong thudng éng ding dit thing ding ti tAng dudi lén ting trén cla nha. Néu cu
tric cda nha khong cho phép lam nhu vay thi c6 thé dit mot doan ngang ngin cé hudng déc
lén. Khi d6 khéong dudc ndi dng nhanh vao doan éng ngang nay vi né lam céan tré vén tdc cia
nudc chiy trong dng, d& sinh ra tic éng. Trudng hop chiu day tudng, mong nha thay doi thi
dung 6ng cong hinh chii S.

Dmin 2 D"

ong nhanh*

4/ ONG THAO (ONG XA):

La 6ng chuyén tiép tii cudi 6ng ding dudi nén nha tdng 1 hoic tAng hdm ra giéng
tham ngoai san nha. Chiéu dai 16n nhat clia 6ng théo theo qui pham 14y nhu sau:

éng :D=50mm — lax = 10m.
D=100mm — lax = 15m.
D=150mm — 1. =20m.

Trén dudng ong thdo ra khdi nha 3-5m ngudi ta bd tri mot giéng tham, chd dudng
ong thao gip dudng 6ng ngoai san nha cling phai bé tri mot giéng tham (thuosng két hop hai
giéng tham d6 1am mot ).

Goc ngoit gitia dng thdo va dng ngoai sdn nha khong nhd hon 90° theo chiéu nudc
chay. C6 thé ndi 1, 2 hay 3 éng thdo chung trong mot giéng tham. éng thao co duong kinh
bing hoic 16n hon dudng kinh éng diing. C6 thé ndi nhiéu éng diing véi mot dng théo. Khi dé
dudng kinh dng thdo phai chon theo tinh todn thiy lyc. Chd dng thdo xuyén qua tudng, méng
nha phai chtia mét 15 16n hon dudng kinh éng t6i thiéu 1a 30cm. Khe hé gitta éng va 16 phdi
bit kin bing dit sét nhao (cd thé tron véi da dim, gach v3) néu 1a dat kho. Trudng hop dat udt
¢6 nudc ngam thi phai dit trong éng bao bing thép hay gang cé nhét kin khe hé bing sgi gai
tdm bitum. Cho phép dit éng thao dudi mdng nha nhung dudng ng phai duge bao vé can
than tranh tac dong co hoc gay bé va.

Do déc clia dng thdo ngoai nha ¢ thé 14y 16n hon tiéu chuan thong thudng mot chut
dé ddm bao nudc chdy ra khdi nha dude d& dang, nhanh chong, it bi tic.
5/ ONG THONG HOI:

AL Lo oL L ’, . by re N 1A e e R N \
La ong noi tiép Ong dung di qua ham mai va Ién cao hon mai nha tdi thiéu la 0,7m va

, A A \ , A e o 2 N ’ , “A x ’ ’ A ’
cach xa ctia sO, ban cong nha lang giéng t6i thiéu 1a 4m. NG c6 nhiém vu din cdc khi ddc, cac
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hoi nguy hiém c6 thé gay né (nhu NH,, H,S, C,H,, CH,,...) ra khéi mang ludi thoat nudc bén
trong nha.

Viéc thong hoi dudgc thuc hién bang con dudng tu nhién do ¢ luong khong khi lot
qua cac khe hé clia ndp giéng thadm ngoai sdn nha di vao cic 6ng diing thoat nudc. Do cd su
khac nhau vé nhiét do va ap suat gitia khong khi bén trong dng va ngoai trdi, nd bay 1én khéi
mai nha va kéo theo céc hoi doc, d& nd. Trén néc 6ng thong hai ¢ mot chdép hinh nén dé che
mua bing thép 14 day 1-1,5mm, va c6 ctia dé thoat hoi. Theo qui pham khong dudc ndi 6ng
ding thoat nudc véi 6ng thong khéi ctia ngdi nha. Trong tridng hop méi bing st dung dé di
lai phoi phong thi chiéu cao ctia 6ng thong hoi phai 16n hon 3m. Pudng kinh ctla dng thong
hoi ¢ thé 14y bing hodc nhd hon dudng kinh éng ding thoat nudc mot chut. Chd cit nhau
gitia dng thong hoi va mai nha phai cé bién phap chong tham tot.

Gach g ném Chap bdo vé
: ol Béta,
TR b D‘ oS = ¢ ong 7
yIsIIeNasy —— Béfdng cdt thep 12‘0!77/77

Cda thong hdi

Sgi gai fam bitum

o
T Pai .Sﬁlf

Nea dng
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Hinh 8.12: Chi tiét dng thong hoi

Trong cac nha cao tang hodc cac nha di xay dung nay ting thém thiét bi vé sinh ma
khong thay d6i éng diing dudc thi lugng hoi nudc trong éng diing rt 16n (van tde v>4m/s, 16p
nudc chiém qua nia dudng kinh dng ), khi khong kip thodt ra ngoai, khi d6 phai bé tri cic dng
thong hoi phu. éng thong hoi phu con ¢6 tac dung tranh hut nudc cla xi phong. Theo qui
pham dudng 6ng thong hai phu phai dit trong cac trudng hop sau:

- Khi dudng kinh 6ng diing thoat nuidc D=50mm ma luu ligng >2 I/s.

- Khi dudng kinh 6ng diing thoat nuidc D=100mm ma lvu lugng >9 1/s.

- Khi dudng kinh 6ng ding thoat nudc D=150mm ma luu lugng >20 1/s.
- Khi 6ng nhanh ¢4 trén 6 hé xi.

6/ CAC THIET BI QUAN LY:

D6 1a cac ong kiém tra, éng sic rdia phuc vu cho cong tac quan ly mang ludi
TNBTN.

6ng kiém tra dudc b tri trén dng thoat ¢ mdi tAng nha, cach mit san khoang 1m va
cao hon mép TBVS 1a 15c¢m va ciing ¢6 thé dit trén cac dng ndm ngang. Khi cin kiém tra hay
thong tic ta thao écu md ndp kiém tra ra, dung nudc ap luc manh hodc gdy mém thong tic.
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O dau cac ong nhanh c6 2-3 thiét bi tr§ 1én (nhét 1a cac dng nhanh din nudc phan ti
hé xi ra) néu & phia dudi khong bé tri éng kiém tra thi phai dit dng stc riia.

Ong suc riia nhu mot cai cut 90° ¢é ndp thao ra d& dang dé thong tic. Ong suc riia
con dit trén cac 6ng nhanh ndm ngang & cac chd ngoit va chd uén cong. Trén cac dudng dng

nhanh hay éng thdo qua dai cling phai dit dng kiém tra hodc éng sc ria.

51;5 kigm fra

==
] A\ |
] | |
A D ymm
i 1T
i |
i |
(S ||
a)

250~-1000

-
il
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Hinh 8.13: Giéng kiém tra
a/ Kiéu vuéng; b/ Kiéu tron.
7/ LIEN HE GIUA THOAT NUGC TRONG VA NGOAI NHA:
Nudc thai ttf mang lidi trong nha chdy ra mang Iudi thodt nuidc san nha vao mang
1u6i ti€u khu rdi di vao mang 1udi thoat nudc ngoai dudng phd.

d=150 4. 150, =600 ; (0002
i-002 oy

Nei O:_—__—_?

d=150; { =12,50; (=002

d=150; l=12,50;(=0,02

d=150;(=2100; (=002

GHI CHU

d=150; L=210;i-002

= Huing ang Héu khu.

—o=Buing 6ng san nha.

=== Dulng Gng ngodi pho.
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Ché gip nhau gitia dng thoat nudc trong nha va mang ludi ngoai san nha phai b tri
giéng tham. Vi 6ng thoat nudc ti€u khu va ng thoat nudc bén ngoai cach mép duong 1-
1,5m, phai bé tri giéng tham, kiém tra.

Mang ludi thoat nudc san nha thudng dudc xay dung song song véi tuong nha, cach
tudng nha téi thiéu 1a 3m véi dudng kinh t6i thiéu 1a 125mm.

Mang ludi thoat nudc tiéu khu, dé ra mang ludi dudng phé theo con dudng ngin nht
v6i dudng kinh téi thiéu 1a 150mm. Trén cac chd ngodt, gip nhau, thay déi téc do, dusng kinh
clia mang ludi thodt nudc san nha va tiéu khu phai bé tri céc giéng tham, khoang céch gitia
cac giéng tham 14y nhu sau:

- Khi D = 150-600mm — L, =50m.
- Khi D = 600-1400m - L =75m.

Goc ngodt cia dudng dng gitfa cac giéng thim khong dugc nhd hon 90° theo chiéu
nudc chiy dé tranh ling dong cin va tic dudng 6ng.

Mt cat I-T

TG :

Hinh 8,15 Giéng thém

a/ Néi ngang dinh éng; b/ Néi ngang muc nudc.

Giéng thim c6 thé xay bing gach hoic bing bé tong véi dudng kinh 0,7-1m. Nip
giéng cao hon mit dudng khodng 1-2 cm. Trong giéng thim nudc chay qua cdc mang hS va
ong ¢ thé ndi theo kiu ngang dinh éng hodc ngang muc nudc.

Khi muc chénh léch gitia ¢ét ddy dng thao va dng san nha, tiéu khu, thanh phd ti
0,5m trd 1én thi phai xay céc giéng chuyén bac dé dong nudc chiy dudc nhip nhang va giéng
khéi bi pha hoai. Giéng chuyén bac don gian dung cho cac dng duong kinh nhé (D <250mm).
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Hinh 8,16 C4c loai giéng chuyén béc.

VI - TiNH TOAN MANG LUGI THOAT NUGC BEN TRONG NHA

Tinh toan mang 1udi thodt nudc trong nha bao gém: xdc dinh Iuu lugng nudc thai,
tinh toan thuy luc dé chon dudng kinh éng ciing nhu cac thong sb lam viée cla dudng éng
thoat nudc.

1/ XAC PINH LUU LUQNG NUOC THAI TINH TOAN:

Luu lugng nudc thai trong cac gia dinh, nha cong cong phu thudc vao sé lugng thiét
bi vé sinh bé tri trong nha cling nhu ché d6 lam viéc clia chung. Trong cdc nha san xuét, luu
ludng nudc thai phu thudc vao tiéu chun thai nudc cua tiing loai sin xuét.

Dé xé4c dinh luu lugng nudc thai cua tiing doan 6ng, cin phai biét luu lugng nudc thai
cua tiing loai thiét bj vé sinh chay vao doan éng dé. Luu lugng nudc thai 16n nhat tinh toan

cho thiét bi vé sinh khac nhau, c6 thé tham khao bang sau:

Bdng 19: Luu hiong midc thdi tinh todn ciia cac TBVS, duong kinh éng ddn va dé doc:

Luu lugng Puong kinh N kA =
e , ”. P Do doc ong dan
TT Loai thiét bi nuoc thai, ong

[I/s] din, [mm] Théng thudng Téi thiéu

1 Chau riia gijt 0,33 50 0,155 0,025

2 Chau rifia nha bép 1 ngan 0,37 30 0,055 0,025

3 Chau riia nha bép 2 ngin 1,0 50 0,055 0,025

4 Chau rifa mit 0,07-0,1 40-50 0,035 0,02

5 Chau tim 0,8-1,1 30 0,055 0,02

6 Tim huong sen 0,2 50 0,035 0,025

7 Chau vé sinh nd 0,4 50 0,035 0,02

8 Hé xi véi thung riia 1,4-1,6 100 0,035 0,02

9 Hb xi ¢6 voi rifa 1-14 100 0,035 0,02

10 Mang tiéu cho 1m dai 0,1 50 0,035 0,02

11| Autiéu treo 0,1 50 0,035 0,02

12 | Au tiéu riia tu dong 0,3-0,5 50 0,035 0,02
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Luu lugng tinh toan cta cac doan dng thoat nudc trong nha & gia dinh hodc nha §
cong cong c6 thé xac dinh theo cong thiic sau:

qtt = qc + qtb.max H [I/S]
q, : Luu ligng nudc thai tinh toan , [1/s].
q. : Luu lugng nudc cép tinh toan xac dinh theo cong thiic cip nudc trong nha.
Quomax - LUU lU0ong nudc thai cla thiét bj vé sinh ¢ luu lugng nudc thai 16n nhat cla doan dng
tinh toan ldy theo bang trén.

Luu lugng nudc thdi tinh todn trong cic phan xudng, nha tim cong cong va phong
sinh hoat clla cong nhan trong xi nghiép xdc dinh theo cong thic:
q.= 2 (q,-n.p) / 100 , [Is].

dy : Luu lugng nudc thai tinh toan .

q, : Luu lugng nudc thai clia tiing thiét bi vé sinh cuing loai, 1dy theo bang trén.

n : S6 thiét bi vé sinh cung loai ma doan éng phuc vu.

B : Hé s6 hoat dong ddng thoi thai nudc cia céc thiét bi vé sinh, c6 thé 14y theo bang 20.

Bdng 20: Tri s6 8 cho cdc phong sinh hoat ciia xi nghiép tinh bing %.

TT Tén thiét bi S6 lugng thiét bi vé sinh trén doan éng
vé sinh 1 3 6 10 20 40 60 100 | 200
1 Chau riia mit, tay 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Au tiéu tu dong 100 | 100 | 600 40 15 10 10 10 10
3 Au tiéu treo tudng 100 70 50 40 35 30 30 25 25
vdéi voi riia
4 H4 xi ¢ thung riia 100 30 25 20 15 10 10 10 5

2/ TINH TOAN THUY LUC MANG LUOI THOAT NUGC BEN TRONG NHA:

Tinh todn thlly luc mang ludi véi muc dich dé chon dudng kinh éng, do ddc, do day,
tdc do nudc chdy trong 6ng.

a/ Xac dinh dudng kinh dng:

Dudng kinh dng thoat nudc trong nha chi tinh cho cdc nha 16n, nha cong cong cd
nhiéu TBVS hoic cho cdc doan 6ng ngoai san nha, con théng thudng ngudi ta chon theo kinh
nghiém. Dudng kinh éng thoat nudc ban bao gid cling 16n hon dudng kinh éng nudc sach cip
vao vi nudc thai 1a ty chiy, khong diy 6ng (cin cé mit thoang dé thong hai). N6 phu thudce
vao luu lugng tinh todn va cac yéu td khac nhu véan tdc nudc chdy trong dng, do dy va do doc
dat ong.

Bdng 21: Budng kinh 6ng nhdanh va éng diing thodt midc trong nha & cong cong :

Luiu lugng nude thai cho phép
Loai nha Puong kinh biéu thi biing téng s6 thost nuge N
[mm] 6ng nhanh 6ng diing
PO déc nhé nhit | Do ddc tiéu chuin
Nha 6 50 3 6 16
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gia dinh 100 50 100 250
Nha 6 50 3 5 10
cOng cdng 100 30 80 120
b/ Van téc:

Khi chon van tdc nudc chly trong dng thoat nudc trong nha va san nha can dam bao
dé€ éng ¢ thé ty co sach, cin ling khong dong lai trong 6ng. Vi vay van téc téi thiéu V,
khong duge nhé hon 0,7m/s déi véi dng va khong dude nhé hon 0,4 m/s déi véi mang hd. Van
tdc 16n nhét cho phép trong cac dng khong kim loai ¢6 thé téi 4m/s va éng kim loai 8 m/s.
Tuy nhién néu véan tdc 16n qua thi 6ng d& bi pha hoai, khong an toan. Riéng van toc tdi da
trong dng diing khong dudc qua 4 m/s du 1a loai dng gi.

¢/ Do day (h/D):

La ti sé gitia chiéu cao 16p nudc trong 6ng (h) véi dudng kinh dng (D). Néu luu lugng
trong éng khong déi, do ddc dit dng khong déi, khi thay d6i dudng kinh éng D thi ti s6 h/D s&
thay d6i theo. Méi quan hé phu thudc dé dugc thé hién & biéu dd hinh c4.
Trong hé thong thoat nudc (trii dng ding), khi tinh toan mdi loai dudng kinh dng khéac
nhau s& c¢6 do diy cho phép nhét dinh, ldy theo qui pham trong bang dudi day:

Bdng 22: D¢ ddy cho phép ciia 6ng gang thodt midc:

Loai dudng ong Duong kinh 6ng D Do day h/D 16n
[mm] nhit
Duong 6ng thoat nudc sinh hoat (ca phan) 50-125 <=0,5
Duong 6ng thoat nudc sinh hoat (ca phan) 150-200 <=0,6
Dudng éng thoat nudc san xuét ban 100-150 <=0,7
Dudng éng thoat nudc san xuét ban >=200 <=0,8
Dudng éng thoat nudc khong ban bét ky <=0,8
Mang , ranh hé bét ky <=0,8
A T~

09 N

0.8 \

0,7 = }

y g
L
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i
< 03 / -
02 A
0,1 //
/ i
{
0 0.2 0,4 0.6 0.8 1,0 12
Hinh 8.17: Biély d6 1D,
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d/ Do ddc dit ong:

Do ddc dit dng cé anh hudng téi van tdc nudc chay trong 6ng. Trong cac doan dng
ndm ngang, néu luu lugng va dudng kinh khong thay doi ma d¢ déc 16n thi van téc 16n va do
ddc nhé thi van téc nhd. Néu giam do déc dén mot muic nao dé (do déc téi thicu) thi nudc sé
nguing chdy, trong 6ng c¢é hién tuong ldng cin. Trong tinh toan ngudi ta ¢ ging ap dung do
déc tiéu chuan dé bun cin khong dong lai trong éng. Do déc dit dng nhanh thoét nudc trong
nha c6 thé 14y theo bang 23.

Bdng 23: D¢ déc va dé ddy cho phép ciia éng thodt midc sinh hoat .

Puong kinh dng Do day cho phép Do doc
D [mm]| tdi da (h,,,./D) Tiéu chuin Téi thiéu
50 0,5D 0,035 0,025
100 0,5D 0,020 0,012
125 0,5D 0,015 0,010
150 0,6 D 0,019 0,007
200 0,6 D 0,008 0,005

2 Ghi chi: D - duong kinh éng. Vi D=50mm dan nudc thai tti cic chau tim ra cho phép ldy
bang 0,3D.
3/ KIiM TRA KET QUA TINH TOAN :

Sau khi s6 bo chon dudng kinh éng, cin kiém tra lai do diy h/D cta nudc trong éng
va van tdc nudc chiy v trong 6ng ¢6 phu hdp véi tiéu chudn qui dinh khong.
a/ Kiém tra do day h/D:

Dé kiém tra do day h/D, ngudi ta c6 thé sti dung biéu dé hinh ca. Mudn vay hiy lap ti

A =qy/ qy
q, : Luu lugng nudc thai tinh todn cla doan 6ng nim ngang.
g, : Luu lugng nghiém todn, xdc dinh theo bang 24.

Bdng 24 : Luu liong nghiém todn qtt va téc do nghiém todn vnt ciia Siec-ni-cop.

Do doc D= 50mm D= 75mm D= 100mm

diit ong q, [Vs] v, [m/s] Q. [Vs] v, [m/s] q, [Vs] v, [mi/s]
0,010 0,82 0,42 2,56 0,54 5,26 0,60
0,015 1,00 0,56 2,90 0,65 6,34 0,80
0,020 1,16 0,59 3,40 0,77 7,44 0,93
0,025 1,30 0,63 3,78 0,85 8,26 1,04
0030 1,40 0,72 4,16 0,94 9,10 1,14
0,035 1,52 0,78 4,43 1,02 9,80 1,23
0,040 1,62 0,83 4,80 1,09 10,52 1,32
0,045 1,72 0,86 5,00 1,16 11,14 1,40
0,050 1,82 0,90 5,20 1,23 11,76 1,43
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0,055 1,90 0,98 5,24 1,28 12,32 1,55
0,060 2,00 1,02 5,88 1,33 12,90 1,62
Do doc i D=125mm D= 150mm D=200mm
0,009 8,84 0,72 14,46 0,82 31,20 1,00
0,010 9,34 0,76 15,24 0,86 32,80 1,05
0,012 10,10 0,82 16,40 0,92 35,36 1,13
0,015 11,16 0,91 18,16 1,02 39,20 1,25
0,020 13,00 1,06 20,88 1,19 45,60 1,45
0,025 14,84 1,21 24,00 1,36 52,00 1,66
0,030 21,00 1,71 34,20 1,93 73,60 2,34
Tt hé s6 A tra biéu dd hinh c4 s& xac dinh duge d6 day h/D:
~ A A b : ,
g? BISU DO HINH CA
100 !
95
90 \\\
85 e  _
80 y
S0
75 ’
7 AL v!
0 : 5
65 P
p%
60 - 1 -~ ]
55 o vl 7
50 1/
45 W
40 v
35 /
e
30 Py
25 /
20 pd
15 ,//
L~
10
il =
T |
0 1020 30 40 50 60 70 80 90 100 120 > AL

Hinh 8.18: Biéy d6 hinh c4.

Déi véi éng diing, sau khi tinh dugc Iuu lugng, s6 bd chon dudng kinh 6ng, cin cu
vao bang 25 tim vén tdc cia dng ding. Van téc d6 phai thdéa man diéu kién v < 4 m/s. Néu
khong thi phai chon dudng kinh éng 16n hon rdi kiém tra lai.
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Bdng 25: Kiém tra van t6c mide chdy trong cdc ong diing va éng ngang thodt niidc:

Van tdc ong Luu lugng nudc thai tinh todn ciia dng diing [I/s

Piing [m/s] D=50mm D=75mm D=100mm D=150mm D=200mm
0,5 0,25 0,30 1,30 2,00 4,00
1,0 0,50 1,00 2,20 4,50 7,50
1,5 0,80 2,00 3,50 7,00 11,00
2,0 1,00 2,50 4,50 9,00 14,00
2,5 1,50 3,00 5,80 11,50 16,00
3,0 1,80 3,50 7,00 11,00 20,00
4,0 2,25 5,00 9,00 19,00 29,00
5,0 2,90 6,00 11,00 23,00 37,00

D6i vdi cdc ong nhanh ndm ngang (0ng nhanh va 6ng x4): van toc tinh todn trong cdc

doan ndm ngang dudc tinh theo cong thtic:

Vtt

= B.v,,

, [m/s]

Vv, : van toc tinh toan trong cac doan dng nim ngang.

v,, : van toc nghiém toan tim dudc trong bang trén sau khi da chon dudc dudng kinh dng hop

1y nhat.

B : Tri s6 tim dugc trong biéu dd c4 khi /D da thda man diéu kién cho phép.

Van tdc trén phai thda man diéu kién v, > 0,7m/s (van téc thoat nudc tidu chuén).
Néu khong théa man diéu kién trén, tic 1a v, < 0,7m/s thi phdi ting do ddc dit dng 1én, tim lai
b, v,, va tinh lai v, rdi so sanh vdi vén téc tiéu chuin cho dén khi nao dat yéu cau 1a > 0,7m/s

thi thoi. Do doc dit 6ng thuc & 1a do déc ¢ v, > 0,7m/s.
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4/ VI DU TINH TOAN THOAT NUOC TRONG NHA :
Tinh toan thiét k&€ mang thoat nudc trong nha cho khu WC nhu hinh vé.
Cho biét day 1a nha tap thé 3 ting. Mbi tang nha cao 3,6m.

Puong 6ng thoat nuéc bén ngoai cach tuong nha 7m. Chon sau 1,5m.

500, 800 , 1100 _ 1000 . 1000 , 900 . 700 700 30¢
N N I I N N

4000
i nhO

ing ngol

?

1900 600, 900, 900 600, 2100 7000

7000

# Huong dan:

1/ Chon vi tri 6ng ding:

- Vi tri 6ng ding thuong dat & géc tuong, dam bao my quan.
- Trung tam cua cac thiét bi thai nudc, dac biét 1a ho xi.
- C6 thé két hop v6i cac ong khdc trong cliing hop k§ thuat.
- Gan v6i duong 6ng thoat ngoai nha.
ing Ong
\ 500‘h 800 " 1100 4 1000 ! 1000 ! 900 ! 700 ‘h700 EOQ

v W s v e W— ra — -:-:—.—l

QO [ |e|6]6

4000
Ui nhJ

ing ngol

?

salsaisa

1900 000 900 900 4600, 2100 5000

7000
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2/ Vé so do khong gian:
llllll EEEER IB:I B _ v
A
c :
@) (e : o
:lc
EEEEN EEEER n t D _ v
@ 0,00
:|D,
EEEEN EEEER n ‘ E _ vy
5 | E | 5 \ E \ F
3/ Tra bang duong lugng don vi cia cac thiét bi dung nudc ¢6 trén so do:
Tén thiét bi Ky hiéu duong lugng N Qmu
Rira Mat RM 0,33 0,09
Chau Giat CG 1 0,33
Huong Sen HS 0,67 0,20
Maing tiéu (1m) MT 0,3 0,10
Ho Xi HX 0,5 1,50
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4/ Xac dinh luu luong tinh toan tirng doan ong:

qtt = qcéfp + qgll?:i [I/S]
Qesp - lutu luong cép nude clia doan Ong tinh todn:
Nha cong cong: Qegy = O,2.oc.\/ﬁ [1/s]. Nha tap thé nén o = 2,5 (bang 15).

Poan Cac thiét bi TN qespl1/s] Qi Qu
A-B 2RM+3HS 2,67 0,60 0,20 0,80
B-D 2RM+3HS+3CG+1MT 6,30 1,25 0,33 1,58
D-E 4RM+6HS+6CG+2MT 12,60 1,77 0,33 2,10
E-F 6RM+9HS+9CG+3MT 18,90 2,17 0,33 2,50
C-B 3CG+IMT 3,63 0,95 0,33 1,28

A-B, 3HX 1,50 0,30 1,50 1,80

B,-C, 3HX 1,50 0,30 1,50 1,80

C,-D, 6HX 3,00 0,60 1,50 2,10

D,-E, 9HX 4,50 1,06 1,50 2,56

6/ Chon 6ng va lap bang tinh thuy luc:
* Ong ngang A-B: q, = 0,8 [I/s].
- Chon 6ng D=50mm — h,, /D =0,5; i = 0,035 = q,=1,52 [I/s]; v,, = 0,78 [m/s].

. T % =0,53 dua vao biéu do hinh c4 = h/D = 0,53 > 0,5 — khong dat.
qm o
- Chon 6ng D=75mm — h,, /D =0,5; i = 0,03 = q,=4,16 [I/s]; v,, = 0,94 [m/s].
= e _ % =0,19 dua vao biéu dé hinh ¢4 = h/D =0,29 < 0,5 — OK.
qnt >

A=0,19>B=0,77 = v, =B.v, = 0,77.0,94 = 0,72 > 0,7 m/s — OK.

Vay ong ngang A-B c6 duong kinh D = 75mm, i = 0,03.

* Ong ngang C-B: q, = 1,28 [I/s].

- Chon 6ng D=75mm — h,, /D =0,5; i = 0,03 = q,=4,16 [I/s]; v,, = 0,94 [m/s].
_q, _ L28
Cq. 416

A=031—->B=0,88 = v,=B.v, = 0,88.0,94 = 0,83 > 0,7 m/s — OK.

=0,31 dya vao bi€u d6 hinh c4 = h/D = 0,38 < 0,5 — OK.

Vay ong ngang C-B c6 duong kinh D = 75mm, i = 0,03.

* Ong ding B-D: q,, = 1,58 [I/s].

Chon 6ng D=75mm, dua vao bang 25 = v, = 1,3 [m/s] <4 [m/s] — OK.
* Ong ding D-E: q,, = 2,1 [I/s].

Chon 6ng D=75mm, dua vao bang 25 = v, = 1,6 [m/s] <4 [m/s] — OK.

* Ong ding E-F: q, = 2,5 [I/s].
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Chon 6ng D=75mm, dua vao bang 25 = v, =2 [m/s] < 4 [m/s] — OK.
* Ong ngang A,-B,: q, = 1,8 [I/s].
- Chon 6ng D=100mm — h,_ /D =0,5; i = 0,02 = q,=7,44 [1/s]; v,, = 0,93 [m/s].

Qe _ 1,8

q, 7,44
A=024 —>B=0,82=v,=B.v, =0,82.0,93 = 0,76 > 0,7 m/s — OK.

= 0,24 dua vao biéu d6 hinh c4 = h/D = 0,33 < 0,5 — OK.

Vay ong ngang A,-B, ¢6 duong kinh D = 100mm, i = 0,02.

* Ong ding B,-C,: q, = 1,8 [I/s].

Chon 6ng D=100mm, dua vao bang 25 = v, = 0,6 [m/s] <4 [m/s] — OK.
* Ong dimg C,-D;: q, = 2,1 [I/s].

Chon 6ng D=100mm, dua vao bang 25 = v, =1 [m/s] <4 [m/s] — OK.

* Ong ding D,-E,: q,, = 2,56 [I/s].

Chon 6ng D=100mm, dua vao bang 25 = v, = 1,2 [m/s] <4 [m/s] — OK.

Vay ong ding B,-E, c6 duong kinh D = 100mm.
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MANG WOI THOAT NUGC

PO ™HI

1 - PHAN LOAI NUGC THAI

Theo ngudn gde tinh chit ctia nudc thai ngudi ta phan loai:

1/ Nwéc thdi sinh hoat: thai tir chau xi, chau tiéu, chau rira, chau tim... chtra nhiéu chit ban
va vi trung. Nong dd chat ban phu thudc vao luong nudce st dung.

Nudc thai san xuat:

2/ Nwéc thdi cong nghiép: bao gdm nudc thai cong nghé, nudc thai tir qué trinh vé sinh, nudce
thai ttr qua trinh sinh hoat ctia cdn by cdng nhan trong nha may .

3/ Nwéc thii sdn xudt trong cdc xi nghiép cong nghiép:

- Nue thai qui wée sach: chu yéu 1a nudc 1am ngudi mdy méce thiét bi. Cdc loai nudc nay cé
thé ding lai trong hé thdng cap nudc tuin hoan cho nha mdy .

- Nuoc thai badn: thuong duoc tao thanh trong qua trinh c6ng ngh¢. Thanh phan nudc thai san
xuét ctia cdc nha mdy, xi nghiép rat da dang va phirc tap, phu thudc vao loai hinh san Xuat,
day chuyen cong ngh¢, thanh phan nguyén vat liéu, chat luong san pham.. Trong nudc thai
san xudt c6 nhiéu cdc loai cin lo ling, céc chat hitu co ( acid, este, phenol, dau md, céc chat
hoat dong bé mat...), cdc chat doc ( xianua, arsen, thuy ngan, mubi dong...), cdc chit gy mii,
céc mudi khoang va mot s dong vi phéng xa.

4/ Nuwoc mua.

Il - CAC HE THONG THOAT NUGC PO THI

1/ HE: THONG THOAT NUGC CHUNG:

La h¢ thong ma tat ca cic loai nudc thai (sinh hoat, san xuat, nuéc mua) duoc xa
chung vao mot mang Iudi va dan dén cong trinh lam sach.

& Uu:

- Bdo dam v¢ sinh moi truong vi tAt ca cdc loai nude thai déu duoc 1am sach trude khi
ra song ho.

- Tong chiéu dai mang ludi dudng dng nhé do d6 gia thanh quan 1y hé thdng nho.
& Nhuoc:
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- Ché d6 lam viéc cua hé théng khong on dinh, lic mua nhiéu luu luong ting nhanh dé
tran Oong. Khi khd nang, luu luong bé dan dén tdc do nudc chdy trong cong giam lam bun can
dong , gay thoi rira.

- Chi phi xay dung tram bom, tram lam sach l6n.

- Ché d6 cong tac cua hé théng khong 6n dinh dan dén van hanh tram bom, tram 1am
sach kho khan lam chi phi quan I tdng 1€n.

Hinh 10-1: So d6 hé thong thodt nwéc chung

1-Puong ong thodt niede dwong pho. 2-Ong cong gop ( ong chinh cia 1 luu viee). 3-Ong cong gop
chinh ( ong chinh cua toan khu vuc vuc). 4-Tram bom nuoc thai. 5-Tram xur Iy nudce thai. 6-Cua xa
nuwdc vao nguon. 7-Nguon tiep nhan.

Ap dung: X4y dung & nhitng thanh phd ndm canh con song 16n hay trong troi ky dau xay
dung khi chua c6 phuong an thoat nude hop 1y.
2/ Hi. THONG THOAT RIENG:

La hé thng c¢6 2 hay nhiéu mang ludi dudng 6ng riéng dé dan timg loai nudc thai
khéc nhau.

* Theo cau tao hé thdng thoét nudc riéng ¢ thé phan thanh cic loai sau:

a/ Hé thdng riéng hoan toan:

La h¢ thong cédc loai nudc thai dugc thai vao tirng mang ludi dudng Ong riéng biét.
Nudc thai sinh hoat va san xuat dugc xur 1y trude khi thai ra mdi truong, con nudc mua xa
thang vao nguon tiép nhan.

b/ Hé thdng riéng khong hoan toan:

La hé thdng chi cho nudc thai sinh hoat va san xuat ban chay theo kénh, mang ho ra
song ho. Thuong hé thong nay l1a hé thong dém trong giai doan giao thoi, chd xay dung hé
thong riéng hoan toan.

¢/ Hé thdng riéng mdt nira:

La hé théng ¢6 2 mang ludi duong 6 ong riéng, 1 de dan nudc thai san xuat ban va 1 dé
dan nuéc mua nhung 2 ‘mang ludi duong Ong nay lai nbi voi nhau bang ctra xa nudc mua
(giéng tran) trén cic tuyén gép chinh.

* Uu:
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- Ché d¢ cong tic ctua dudng 6ng, tram bom, tram lam sach duoc diéu hoa, quan 1y d&
dang, thuan tién hon h¢ thong thodt nudc chung.

- Kich thuéc cong, tram bom, cic cong trinh 1am sach bé nén ha gid thanh xay dung,
c6 thé xay dung nhiéu dot do d6 gidm von dau tu ban dau.

* Nhuoc:
- X4y dyng nhiéu mang lu6i dudng dng din dén vdn dau tu xay duyng mang ludi 16n.

- Khong dam bao hoan toan v¢ sinh moi truong vi thai ca nuéc mua, nudc rua, tudi
duong rat ban ra song ngoi khong qua lam sach.

Hinh 10-2: So’ d6 hé thong thodt nwéc riéng hoan toan

1- Mang luoi thodt nudc muwa; 2- Mang lwoi thodt nudc sinh hoat; 3- Mang lwoi thodt nudc san xudt;
4- Tram xu Iy nudc sinh hoat; 5- Tram xu Iy nudc san xudt

3/ HE: THONG THOAT NUGC HON HOP:

La tong hop cta cac hé thdng trén. Hé thdng nay thudng gip 6 cac thanh phd 16n, da
c6 hé théng thoat nudc chung nay can cai tao m& rong thi phai xay thém cac khu nha mdi,
ngudi ta ndi mang ludi sinh hoat va san xudt ban cia khu méi vao HTTN chung. Hé théng nay
¢6 ¢a uu va nhude diém cta cac hé thong trén.

. ~ 2 ~* 4 4 ~ P4 P4
Il - TAl LIEU CO SO DE THIET KE & NOI DUNG THIET KE
~ Thiét ké mang ludi thoat nu6c do thi thyc hién theo tiéu chudn qui pham va huéng dan
thiét ké: TCXD51-72- tiéu chudn thiét ké thodt nudc do thi, 20TCN51-84- tiéu chuén thoat
nudc...

1/ TAI LIEU CO SO PE THIET KE:

- Ban dé qui hoach va cic s6 liéu vé& qui hoach cua thanh phd véi thoi gian tinh toan
20-25 nam va tong madt bang cic xi nghiép cong nghi¢p voi thoi gian lam viéc hét cong suat
tinh todn.

- Ban dd dia hinh khu vuc thoét n}rérc ty 1€ 1/5.000+1/10.000 cho thanh phé va 1/500+
1/2000 cho céac xi nghi¢p c6 cac duong dong murc cach nhau 0,5-1m.
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- Cac tai liéu vé dan sé tinh toan ctia khu vuc, Ny
- Céc tiéu chuén va ché @0 thai nudc cua khu vuec.
- Cdc tai liéu v& dia chdt, dja chat thuy van, dia chit cong trinh, ché do thuy van, cdc
s0 liéu ve khi tugng, so licu vé mat phu duong x4, san nha.
2/ NOI DUNG THIET KE MANG LUGI THOAT NUGC:
Bao gom céc viéc sau:

- Piéu tra co ban, stu tim va thu thap ddy du cdc tai liéu can thiét néu trén
- Phan chia cédc Iuu vuc thodt nudc theo dudong phan thuy.
- Vach tuyén mang luéi

-X4ac dinh luu lugng tinh todn cho tirng doan éng, tinh todn thuy lyc mang ludi (xac dinh
duong kinh, d§ doc, dd day, van toc nudc chay trong ong, dd sau chdn Ong...

- Tinh todn va thiét k€ cdc cong trinh trén mang ludi (giéng tham, giéng chuyén bac, giéng thu
nudc mua, cua xa, tram bom, ong qua cac chuong ngai...)

- Thuc hién cic ban vé k¥ thuat: mat bang, mat cat ... cic tuyén cong va cic cong trinh trén
mang.

IV - CAC SO PO MANG LUGI THOAT NUGC

Mang ludi thodt nuéc lam viée theo nguyén tic tu chay do do so dd mang ludi thoat
nude phy thudc chi yéu vao dia hinh, vi trf séng ho, didu kién dét dai, myc nude ngam...

1/SO PO VUONG GOC:

Cdc dudng dng gép timg luu vuc xay dung vudng géc véi dong chay cia séng. Nudc
mua chay thang ra song, khong qua lam sach

| i
IR A R
bl

~

Sng

'

Hinh 10-3: So d6 mang ludi vuéng goc

Ap dung: nhimng noi c¢6 d6 dbc nghiéng vé hudng sdng dé thai nudc mua va nude thai san
xuat quy udc sach.
2/ SO PO CAT NHAU:

Cic duong dng gép timg luu vuc dit vudng gée dong chay cia song va nbi véi dudng
ong chinh dit theo song.
AQ dung: dia hinh khu vuc thodt nudc xudi vé hudng sdng va can thiét 1am sach tt ca cdc loai
nudc thai.
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dng gép luu vuc

I

— 4ng chinh

Hinh 10-4: So @6 mang lwéi cit nhau

3/ SO PO SONG SONG:

Céac duong ong cua tirng luu vuc dat song song véi nhau va song song voi dong chay
cua song. Puong cong chinh vudng géc song

v

Hinh 10-5: So’ d6 song song
Ap dung: D6 dc cia song nhod nhung do dbc cua thanh phd vé phia song lai 16n.

4/ SO PO PHAN VUNG:

Hinh 10-6: So’ d6 phén ving

Ap_ dung: khi thanh phé ¢6 nhiéu khu vue ¢6 dia hinh chénh 1éch 16n. Mdi 1 khu vuc
c6 so do tuong tu so do cat nhau. Nudc thai ¢ khu vuc trén ty chdy dén cong trinh lam sach,
con khu vuc dudi phai bom 1én cong chinh ctia khu vyc roi dua vé tram lam sach.
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5/SO PO PHAN LY:

Hinh 10-7: So dé phan ly

~ Ap dung: cho cdc thanh phd 16n hofic thanh phé c6 dia hinh phuc tap. So dd phén ly
c6 thé ¢6 2 hoac nhi€u tram lam sach. Nudc thai cua tung khu vuc dugc dan theo mang ludi
riéng phan tan.

V - VACH TUYEN MANG LUGI THOAT NUGC DO THI

1/ NGUYEN TAC VACH TUYEN:

- Phai hét st loi dung dia hinh dé dat 6ng theo chiéu nudc tu chay, tranh dung nhiéu
tram bom chuyén tiép, khong kinh té.

- Vach theo dudng ngin nhét.

- Cong phai b‘é tri doc theo duong phd, trong via he hay mép dudng hodc c¢6 thé bd tri
chung trong dudng ham k¥ thuat. Bo tri xa cay xanh va méng nha 3-5m.

- Tranh dat ong qua song, hé, dam lay, duong va cau xe ltra, dé& diéu, cdc cong trinh
ngam khéc. Khi qua song ho dam lay... dung dunke, x/phong

- Puong ong gop chinh phai d6 vé cong trinh 1am sach va ctra xa nugc vao ngudn.
Cong trinh lam sach bo tri ngoai pham vi xay dung khu dan cu, xi nghiép, t6i thiéu 500m,
cubi huéng gié va cudi ngudn nudc so véi khu dan cur.

2/ TRINH TU VACH TUYEN MANG LUGI THOAT NUGC PO THI:

- Chia thanh pho khu dan cu thanh céc luu vuce thodt nudc theo duong phén thuy (luu
vuc thodt nude 12 phan dién tich cia thanh phé ma nudc thai cho tap trung vé 1 cdng gép).

- Vach tuyén cbng gép tirng luu vuc ¢ nhitng noi thip va chon vj tri dit tram 1am sach.

- Vach tuyén cong gbép chinh va no6i cdc Ong cua tung luu vuc véi tuyén cong gép
chinh dan vé tram lam sach.

- Vach mang ludi 6ng duong pho dé ndi véi cac ong ¢ cac luu vuc.

- Xdc dinh vi tri cdc tram bom chuyén tiép (chiéu sdu dit dng qud 6m phai c6 bom
chuyén ti€p), x4c dinh bang tinh toan thuy luc mang ludi.
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3/ CAC PHUONG AN VACH TUYEN:
a/ Vach theo hinh khdi noi:

1 2 10
O S O o/

\

\/

VA A U

)
J
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! é Khu ph
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4
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(fz 11 0 <

giéng thim

Hinh 10.8: So dé vach tuyén theo hinh khéi néi.
Cic 6ng ngoai phd bao boc xung quanh timg 6 phd & tat ca cdc mit. Poan 6ng nim &
pho nao chi nhan phan luu lugng do dién tich nghiéng vé doan do.

‘Ap_ dung: Pia hinh bang phing, dién tich cic 6 phd 16n va chua c6 cong trinh xay
dung nam trong do.

b/ Vach vé phia thap cac d phd:

1 2 3 4
O _______________ O O o
3 5 i L,

Hinh 10.9: So @6 vach tuyén nghiéng vé phia thép é phé.

Cic 6ng dit ¢ phan thip cua céc 6 phd.

Ap_ dung: Khi dia hinh c6 do dbc 16n nghiéng vé mot phia. Xac dinh luu luong tinh
todn thi doan 6ng nam ¢ phia nao s€ nhan toan bg luu Iugng do phan dién tich bén trén né.
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¢/ Vach xuyén qua céc d pho:

Cic 6ng dit xuyén bén trong céc & pho thuong kéo dai ra va ndi tir 6 phd nay qua 6
phé khéc. Céch nay cho phép giam dugc chiéu dai toan mang.

[
»

Hinh 10-10: So do vach tuyén xuyén qua 6 pho.

Ap dung: Cho dia hinh bang phang nhung c6 nhiéu tiéu khu.

VI - XAC DINH LUU LUONG TiNH TOAN

1/ XAC PINH LUU LUQONG TINH TOAN CUA MANG LUOI:
Tinh theo luu lugng giay 16n nhét Jmax (I/s).

a/ Doi véi nudc thai sinh hoat:
# Theo dan so tinh todn (Ny) va tiéu chudn nwde thai ( qi):
Kchung qu
max= — - _ . . 1/s
a s6a00

Kchung: hé s6 diéu hoa chung
Qmé.gié

I<chung = Kngéyngi() =

thgi6
Kigay: hé s6 khong di€u hoa ngay
_ Qmaxngéy
Kngéy =
thngéy

Kgis: hé sO khong di€u hoa gio, xdc dinh bang ti O Qmax V& Qugis trong ngay thai nudc 16n

nhit.

Q max gld
Q tbgid

Kchung phu thudc vao lIuu luong trung binh gidy qg, (1/s) nudce thai chay vao hé thong.

Kglo

Bdng 26: Hé s6 khong diéu hoa K

chung

quw (I/s) 5 15 30 50 100 200 300 500 | 800 1250
Kchung 3 2,5 2 1,8 1,6 1,4 1,35 | 1,25 1,2 1,15
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N: dan sd tinh todn
qi: tiéu chudn thai nude sinh hoat (I/ngudi.ngay), q; =(75-80)%q.

# Theo modun dong chdy hay luu lwong don vi: (qo) tirc luu lugng nudc thai tinh trén 1 ha
dién tich khu nha & (I/s-ha):

Mo6dun dong chay: q, =q;.P/86400 , (I/s-ha)
Luu Iugng tinh todn — qmax = Go-Kehung.F ., (I/5)
P- mét d6 dan sé (ngudi/ha);
F: dién tich luu vuc thodt nudc c6 cung mat do dan s6 (ha).
b/ Di véi nudc thai san xuat:
M, 9, K.
Qmax = Toog (I7s)

M. 86 lwong san phim trong mot ca ¢ ning suat tbi da ( sp/ca)
Qmax: ti€u chuan thai nudce cho 1 don vi san pham (I/san pham)

T: Thoi gian san xuét trong ca (gio)

Kgio: hé s6 khong diéu hoa gio phu thudc vao cong nghé (hoi chuyén gia cong nghé)

2/ XAC PINH LUU LUQNG TINH TOAN TUNG POAN ONG:

Khi x4c dinh luu lugng tinh todn, MLTN dugc phan thanh cic doan éng tinh toan la
nhitng doan 6ng nim giita 2 giéng tham trong d6 q va i tinh toan dugc xem 1a khong d6i con
chuyén dong ctia nudc dugc coi 1a déu. Chiéu dai doan éng tinh todn bang chiéu dai 1 khu
nha hoic chiéu dai ciia doan dng cap nudce tir doan c6 ndi bén dén doan tiép theo.

Jtt = Jshmax + zqttr (1/ S)
qshmax qshtb Kchung (1/ S)
(shtb = qaa + qt + Jb (1/s)

Qaa: 1wu lwong doc dudng chay vao doan dng tinh todn tir cdc nha ¢ doc theo chiéu dai doan
ong (I/s)

ge: luu luong tai tir cac khu trén (trudc) xuéng. 1/s)

qv: Iuu lwong ndi tir cdc dudng bén vao (I/s)

2. qeer: Iuu Iuong tap trung cua cac (101 tuong su dung nudc 1on nhu xi nghi¢p cong nghiép, cac
nha tim cdng cong... chay vao doan ng tinh toan. (1/s)

oVidu 1:

Yéu cau xdc dinh luu lugng thai cho céc doan dng trong tuyén 6ng chinh ctia mang
Iudi thoat nude (hinh vE).
- Cho biét mat d6 déan s6 cua khu vuc 300 ngudi/ ha
- Tiéu chuan thai nuée 200 1/ngudi,ngdém
- Luu lugng tap trung truong hoc 1.5 1/s
- Luu lugng tap trung tir XNCN 20 1/s

Yéu cau vach tuyén phuong an: vach tuyén theo hinh khéi ndi
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14m
15m
300m
400 13.5m
ong S
vién cay g
z xanh
@)
Z
>
13m
145 / s
v
Huoéng dén:
1. Vach tuyén nghiéng theo hinh khéi ndi
®
® @
o, R . 3a
% CONG VIEN
5 CAY XANH d b
~ 2
o :
©
o 1 °® o0 °®
% S5a
T 4a
S d d b
\g b
C
® e—> TXL
1 2 3 4

q..P _ 200x300
86400 86400

Xéc dinh luu lugng tinh todn cho timg doan 6ng:

2. Xac dinh modun dong chdy: q, = q, =

=0,694 (I/sha)

et = (shmax +thtrung (1/ S)

(Jshmax = ( Qad + b + Q¢ ) . Kchung (l/S)
Lap bang xdc dinh luu lugng tinh todn cho tuyén 6ng 1 — 4 — TXL

Kihiéu 6 | Dién ; q q
4 A 2 s A o shtb ttrung
b. ong pho c6 thhAO (sha) (/s) Kehung | Qshmax(1/s) (/s) que (I/s)
luu lugng |  pho
1-2 4c,d 6 0.694 4.16 3.1 12.9 20.0 32.9
3d;
2-3 4a,b,c; 18.75 0.694 13.01 2.38 30.96 20.0 50.96
5d,c
3-4 3:4;5 30 0.694 20.82 2.04 42.47 21.5 63.97
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VI - TINH TOAN THUY LUC MANG LUGI THOAT NUGC

1/ CAC TIET DIEN ONG & CAC PAC TINH THUY LUC:

Trong thyc t€ ¢6 nhicu loai ti€t di¢n ong- cong. Viéc lya chon tiét dién can cir vao dieu
kién cu thé tirng noi, xuat phat tir cac yéu cau:

- C6 kha nang chuyén tai 16n nhat

- C6 @6 bén tot dudi téc dong cua tai trong dong va tinh
- Gi4 thanh x4y dyng trén 1 m dai 12 nho nhat

- Thuan tién trong quan 1y (co rura céng...)

Dic tinh thuy luc tot nhat cia céc tiét dién cong dugc xdc dinh bang kha ning chuyén
tai 16n nhat khi dat cung 1 do nghiéng va di¢n tich tiét dién udt bang nhau.

Do d6 cbng c6 tiét dién tron 12 tot nhat vi kha nang chuyén tai 16n, d bén vimg tdt va
phuong phép san xuat cling dé hoan thién. Pugc dung téi 90%.

11 B

(a) (b)

(e) H

Hinh 10-11: Tiét di¢n éng, cong thodt nudéc.
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2/ CAC CONG THUC TINH TOAN THUY LUC:

Bao gdm viéc xdc dinh dudng kinh cong, d6 doc, do day va téc do nude chay.
Dung cong thic cia dong chay 6n dinh va déu
* Cong thuc luu lugng: Q =®.v
* Cong thirc tinh van tdc: v = C+/RI

Q: lIvu lgqng nudc thai (m3/s)
v: van toc nudc chay (m/s)

a: dién tich tiét dién u6t (mz)
R: ban kinh thuy luc R =e/X
X: chu vi uot
I: Bo dbc thuy lyuc, 1dy bang do déc cng
AV
4R.2¢g

g: gia tdc trong truong (m/s).

A: hé s6 ma sit doc dudng .

1 A a,

—==2lg ¢ 2

JA 13,68R R,
A¢: @6 nhdm tuong duong (cm).
ap: hé s tinh dén dic tinh ctia dd nhdm thanh céng va thanh phﬁn vat chét lo Itrng cua nudce
thai.
_4vR

4

Re: hé s6 Rénol, dic trung cho ché do dong chay .

Re

* C: hé sb sédi- hé sb tinh dén anh huong ctia ché d6 nham trén bé mit trong ctia dng, hinh
thire tiét dién Oong va thanh phan, tinh chat nudc thai

C=R’n

y: chi s6 mii phu thudc vao d6 nhdm, hinh ddng va kich thudc dng
y =2,5/n-0,13-0,75(+/n -0,1)

khi D<4000m thin =0,013 vay =1/6

* Gilatri Ae, a van co thé léy theo bang sau:

Bang 27: Bang xdc dinh 4, ,a;, n

Ong, kénh, mang Ae a, n
Sanh 1,35 90 0,013
Bé tong va bé tong cot thép 2 100 | 0,014
X1 mang amiang 0,6 73 0,012
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Gang 1 83 0,013
Thép 0,8 79 0,012
Bé tong va bé tong cdt thép trat nhin thanh 0,8 50 0,013
Bé tong trat vita mat st 0,5 70 | 0,013
Gach 3,15 110 0,015

VIII - CAC THONG SO THUY LUC

1/ PUONG KINH ONG TOI THIEU Dmin:
Theo tiéu chuan 20TCN51-84:
- Ong trong san nha, ng din nudc thai san xuat: dpi, = 150 mm

- Qng dan nudc thai sinh hoat dit & dudng phéd: dpin =200mm, mang ludi tiéu khu va duong
pho

- C)ng nudc mua va thoat nudc chung: dat trong san dp;, = 300mm, dat ngoai phé diin = 400m

- Ong dan bun ¢6 4p dyin = 150mm

2/ PO PAY TOI PA h,_/D:

Theo TC/20TCN51-84.

Bdng 28: D¢ day t6i da cho phép:

D(mm) 200-300 350-450 500-900 >1000
hima/ D 0.5 0.7 0,75 0.8

V&i muong ¢6 chiéu cao H> 09m va tiét dién ngang bat ky thi h/D < 0,8

Véi cong thodt nudc mua va thodt nuée chung thi h/D max = 1

3/ VAN TOC TINH TOAN:

Van tdc tinh todn phu thudc thanh phan va do thd céc hat lo ling c6 trong nudc thai,
vao ban kinh thuy luyc R va d6 day ctua ong. Khi tinh todn c6 thé lay van toc t6i thiéu theo
bang sau:

Bdng 29: Vin toc t6i thiéu Vi
D(mm) | 150-250 | 300-400 | 450-500 | 600-800 | 900-1200 | 1300-1500 | >1500
Vmin(m/s) 0,7 0,8 0,9 1 1,15 1,3 1,5

DPam bao Vimin < ve< 4+ 8 m/s (4m/s - dng phi kim loai, 8m/s - dng kim loai).

4/ PO DOC TOI THIEU i, :
imin: chon trén co s& dam bao van tdc ti thiéu. Ngoai ra con phy thudc duong kinh éng.
Déi véi 6ng cong thodt nudce sinh hoat x4c dinh gan ding i = 1/D .

Trong d6: D 1a duong kinh - D(mm)
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Bang 30: B doc toi thiéu imin :

D [mm] 150 200 300 400 600 800 1000 1200
0,008 0,005 0,004 | 0,0025 | 0,002 0,016 0,014 0,012

i

min

IX - DO SAU CHON ONG

1/ PO SAU CHON ONG BAN PAU:

L 1
Z, Z,
3 T
R K K Wﬁ”l/%( AR R R R 2K -l H)XX)%(
T —
|

1

Hinh 10-12: Pj sdu chon éng ban dau

H=h+iL+D)+7Z,-7Z1+Ad (m)
H: d6 sau chon 6ng ban dau ciia mang ludi duong phd (m).
h: d6 sdu dit dng nho nhat ¢ giéng xa nhat ctia 6ng trong san nha hay tiéu khu.
i: do doc dat 6ng cua mang ludi trong san nha hay tiéu khu.
L + 1: chiéu dai cdc doan 6ng tir giéng xa nhat dén diém ndi véi mang ludi ong .
Ad: Khoang céch gitra 2 ddy 6ng ctia mang ludi ngoai phd va mang ludi ngoai dudng phd san
nha tai diém noi véi nha.
2/ PO SAU ONG TIEP THEO:

Hit1 =Hm +ilyi | (m)
H,: chiéu sau dat éng diém trudc, (m).
i: d6 ddc dat éng.

Iyi: chiéu dai doan Ong gitra 2 diém tinhtodn.

3/PO SAU DAT ONG LON NHAT:

Do sau dat 6ng 16n nhét Hypgy phu thudc vao phuong phap thi cong, vao vat licu éng,
diéu ki¢n dia chat, dia chat thuy van va céc thi ti€u kinh t€ k¥ thuat khac

* Néu thi cong ho: DAt kho, tot  Hpay = 7-8m
Pat xau H,.x = 5-6m

* Pao kin (kich ép): Hpay: khong han ché.
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X - MAT CAT DOC TUYEN & NGUYEN TAC CAU TAO MANG LUGI
THOAT NUGC

1/ DUNG MAT CAT DQC TUYEN:

Sau khi tinh todn phai dung mat cét doc cdc tuyén 6ng. Trén mit cit doc phai thé hién
day du luu luong, duong kinh, van toc, dd doc, do day, chi€u dai cdc doan tinh todn dd cao
mat dat va ddy cong, chi€u sau dat ong cua cac giéng tham...

%
2 P
A e =K PR R
Q (I/s) 4,54 7,39 9,79 20,39 25,53
D (mm) 300 300 300 350 350
i (1/1000) 6 6 6 4 3,5
Khoéng cach (m) 600 720 622 445 512
C6t mdat (m) 12 11,5 10 9,8 7 9,2
Cét day éng (m)  |od N Sle =N NN -
bidn inh oin_(3) ® ® ® @

Hinh 10-13: Bdn vé cit doc tuyén ong

2/ NGUYEN TAC CAU TAO MANG LUGI THOAT NUGC:

Cac doan dng giita cdc giNéng phai 12 doan thang. Tai nhitng chd thay d(l),i hudng nude
chay, thay d6i duong kinh, tai cho giao luu cua cidc dong chay phai xay dung giéng tham

Trén céc doan 6ng thing theo 1 khoang cdch nhat dinh ciing phai dat giéng tham:

D=150-300 mm : 20m
D=400-600 mm : 40m
D=700-1000 mm : 60m
D > 1000mm : 100m

Van tdc nude chay phai tang dan. Khi van téc nudc chay 16n hon 1,5 m/s thi van toc &
doan 6ng sau 16n hon ong trudc nhung khong qué 15-20%.

Trén mang ludi thodt nude can xay dung céc miéng xa dy phong dé xa nudc thai vao
hé thong thoat nudc mua hodc ho khi cé su co.

Cic diém ngoit va céc diém dau ndi giira tuyén dén va tuyén di theo hudng dong chay

phai tao mot gée > 90°. Con géc chuyén tiép ciia mang hd: D < 400mm - 90°, D > 400m: <
60°.
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XI -CAU TAO MANG LUGI THOAT NUGC

1/ ONG & CONG THOAT NUOC:

. Yéu ciu cua vat lidu ding dé xay dyng mang ludi thoat nudc: chic, khong thim nudc,
bén dé chong &n mon va sy mai mon, tron dé gidm surc can thuy luc va gia phai ré.
a/ Ong sanh:

San xuét theo kiéu 1 dau loe, 1 ddu tron bang dit sét déo chiu lra, 1=0,5 - 1,2, D = 50
- 600mm, chiu duogc ap luc 20 - 40 N/em?.

Ong sanh ¢6 wu diém khong tham nudc, chdng xam thyc tét, thanh dng tron nhén.

Ong sanh c6 vu diém: don, dé v, chiéu dai bé (phai nhiéu mdi noi).

T

Hinh 10-14: Néi ong gang
1- Pdu tron; 2- Miéng loe; 3- Vita atphan; 4- Soi gai tam bitum; 5- Vita xi mang amiang.
b/ Ong bé téng & bé téng cdt thép:

D =100 - 4000m; 1 =2 - 4 m.
Noi ong bang cic ong 1ong (mang séng) va vung cao su hodc nhya duong, vira xi
mang cling nhu céc loai vat liéu khac.

I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:IW :I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I%ZZZ

Hinh 10-15: Ong céng diu

S SSSSISSISISSSSSSSSSSSS S S /)

Hinh 10-16: Ong céng vé6i méi néi kiéu am dwong va dai op
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7777, /S 544
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Hinh 10-17: Cdc kiéu noi éng

N

=

B

ZE 1

a) Loai vong tron tron b) Logi vong giit ham

Hinh 10-18: Mé hinh méi néi am dwong logi lién két mém

22

22

=

a) Logi vong tron tron b) Loai vong gitt ham

=

Hinh 10-19: Mé hinh noi kiéu long ghép

=
=]
UQ
(@]
O~
=
oQ
(=
(=
(@]
»
L
=

Ong cong

Tém ds —h\

Hinh 10-20: Méng cong

(a) Mong cong diic san chi co khoi mong. (b) Mong cong diic san gom tam do va khoi mong.

Nguyén Lan Phuong =139 =

DHBKDN



Gida trinh. CAP THOAT NUOC

c/ 6ng phibréximang:

Ong phibréximing dung dé xay dung mang luéi thodt nude ¢6 hai dau tron, duong
kinh 150-600mm dugc che tao bang ximing pooc lang mac >400 va 20% soi amiang. Ong
duoc ndi véi nhau bang éng long va vong cao su. Ong c6 tai trong bé chdng xam thuc tdt,
khong dan dién, tron nhan, cé chiéu dai 16n, chong bi mai mon, don, dé
vo.

c/ 6ng gang, thép:

’ Ong gang, thép ding dé dit dng qua duong 6 to, xe lira, séng, dudng lay... hodc ding
cho ong c6 éap luc.

Oing gang: D =50-1000mm,  1=2-5m
Ong thép: D dén 1400mm, 1 dén 24m.

2/ GIENG THAM:

700

Hinh 10-21 : Cdu tao ciia giéng tham
1. Nap giéng; 2. C6 giéng; 3. Tay nam; 4.Vai giéng; 5. Than giéng; 6. Ong thodt nuéc;

Giéng tham 1a cong trinh ¢ dinh trong hé thong thoat nudc ding dé kiém tra va tay
rua mang luoi thoat nude

Giéng tham duoc chia thanh:

- Giéng tham thang: x4y dung trén cdc doan 6ng thiang, khoang céch giita cdc giéng
35-200m.

- Giéng ngoat: xay dung & nhiing vi tri ¢ su bién doi vé do doc dat ong hodc doi
hudng trén mat bang.

- Giéng nut: xay dyng ¢ nhitng vi tri nbi dudng dng thodt véi nhau.
- Giéng kiém tra.
i Giéng tham c6 thé xay dung bang gach, bé tong, bé tong cdt thép. Trén mit bang c6
thé 1a hinh tron hay hinh chir nhat.
CAu tao giéng gdm long méng & ddy, phan cong tic & giita va phan cb c6 nip day &
trén.
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* Céch ndi ong trong giéng tham:

S " W
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Hinh 10-22 : Cdch néi cong trong giéng tham.
(a) Noi ngang dinh cong; (b) Noi ngang muee nudc.
3/ CAU TAO ONG THOAT NUOC QUA CHUONG NGAI VAT:
Phu thudc vao cach bd tri mang ludi va do chénh 1€ch theo chiéu cao gifra ching.
- Khi sy chénh 1éch nhau vé chiéu cao cong trinh khong 16n thi hop 1y nhét 12 x4y

dung doan vuot dudi dang diuke.

1 3
=y 2 mvey Il S
s W-' SN 47 : ] a mﬁ_
Z’;‘L»z " 73 - MNTN

_‘-»4?-_'!1':i| J:j‘ ¥ {
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Hinh 10-23 : Diu ke.
1- Giéng don vao diuke; 2- Ong xd sw co6; 3- Giéng ra khoi diuke; 4- Ong luon.
- Bdi vé6i song sdu: cau vuot.
- Khi qua dudng sit, duong giao thong nén ding 6ng bao.

Hinh 10-24 : Ong qua dwong sit.
1- Ong thép; 2- Ong gang.
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© Vi du 2: Tinh todn thuy lIuc cho bai vi du 1.

1.

Tinh to4n thiy Iyc cho tuyén éng chinh 1- 4 — TXL

a. Do dbc mat dat

Puong dng 1-2 2-3 3-4
img %o 0.75 0.67 1
b. Bang tinh thuy luc tuyén chinh 1 —4 - TXL
_ h = | Cotmatdat | Cotday ong Cﬁieuxsau
D. 1 Qu D i Vv WD i (m) (m) chon ong
éng | (m) | (/s) | (mm) | (%o) | (m/s) ) = ’ ‘ ’ (m)
Pau | Cubi | Pau | Cubi | Pau | Cudi
1-2 1400 | 32.90 | 400 4 1083 [035]1.60|14.00| 13.70 | 12.00 | 10.40 | 2.00 | 3.30
2-3 | 300 | 50.96 | 400 0.84 | 0.48 {090 | 13.70 | 13.50 | 10.40 | 9.50 | 3.30 | 4.00
3-4 1500 | 63.97 | 400 3 0.89 | 0.56|1.50 | 13.50 | 13.00 | 9.50 | 8.00 | 4.00 | 5.00
& Ghi Chli: r r r b b 2 r r N
- Cot mat dat 1ay theo duong dong muc trén ban do (co thé lay theo cot sang nén).
- ChonD 2> Dmln

- Do dbc bé nhit: 1 =iy (1= 1/D)

- Chiéu sau chon ong ban ddu xdc dinh theo cong thirc da hoc. Khi khong ¢ sd
lidu day di c6 thé 1ay theo kinh nghiém = 1.5 - 2 m.

- C6t ddy dng = Cot mat dat - Po sau chon dng.

- Cbt ddy dng cua diém tiép theo = Cot ddy dng cua diém trude - ton that dp luc
cua doan éng tinh todn.

- Cbt ddy 6ng dau tién cua doan tiép theo phu thudc vao phuong phép nbi ong.
Trong bai vi du str dung cdch néi ngang dinh dng.

XIl - HE THONG THOAT NUGC MUA

1/ CAU TAO HE THONG THOAT NUGC MUA:

Gjéng thu nudc mua: thuong c6 dang tron D = 0,8 - 1,0 ho/éc chir nhat 0,6x0,9m; trén nép co
nap day c6 khe hd dé thu nude va ngan rac chui vao hé thong, thuong dat ¢ ranh duong, cac
nga 3, 4 phia cubi dong chay, cich nhau 50-80m (xd = tinh todn). Chiéu cao giéng > 10m,
nap day thap hon via he 2-3cm.

_
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Hinh 10-25: Céu tao giéng thu nwéc mua

Cua thu nuwoc mua
Bo via

Via he

Ong noi

Téam chdn rdc

Cua o dd bo via

AR~

Céc Ong ndi tur gieng thu nudc mua dén gieng tham
cua duong ong (cong) chinh cé chiéu dai < 40m.

Giéng tham trén duong ,céng, chinh c6 kich thudc E_LE go
phu thudc vao dudng kinh éng ndi va dng chinh. IS i
. L1 A | (&
Puong kinh 6ng (mm) <600 =700 L TR
I ! Nl
Duong kinh giéng thim (mm) 1000 tron hay chir . il

nhat 1000xDl1én
Chiéu cao cong tic H phu thudc dudng kinh dng ndi véi giéng tham.

+ Neu duong kinh dng ndi véi giéng thim D = 700-1400mm — H 1y bang dudng
kinh cta dng 16n nhat ndi v6i nd (tinh tir 1ong méng cia 6ng).

+ Néu D > 1500mmm c6 thé xét dén phan cong téc ciia giéng.

Buong kinh dng chinh xdc dinh theo luu lugng tinh todn, thudng dugc xay dung giita
duong, tiét dién tron hay chir nhat.

Cura xa nudc mua c6 2 kiéu: muong ho (khéng c6 gia cd bd) hodc miéng xa c6 15 kin
khi c6 gia c0 bo.
2/ CAC THONG SO PAC TRUNG:
1. Cuwong do mua: 1a lugng mua roi trong mot don vi thoi gian.

+ Cuong d6 theo chiéu cao 16p nude (qp) 1a ti sb gifta chiéu cao 16p nude do dugce voi
thoi gian mua t (pht) tic g, = h/t (mm/phiit)

+ Cuong d6 mua gheo thé tich (q) 12 lugng mua tinh todn trén 1 ha dién tich (I/s.ha).
Gitra gqpva gy ¢ moi quan hé g, = 166.7qy

2. Thoi gian mua:
3. Chu ky mua: 1a thoi gian (ndam) trong d6 nhing tran mua c6 cung cuong do va thoi gian
nhu nhau Idp lai 1 1an.

4. Chu ky tran cong (P ): la thoi gian (nam) cua nhing trdn mua vugt qua cuong do tinh todn
gay ra hién tugng tran cong 1dp lai mot lan.

Viéc xdc dinh chu ky tran cdng trong tinh todn thiét ké c6 y nghia kinh té va k¥ thuat
16n.

Néu chu ky tran cng giam thi duong kinh éng giam, gid thanh x4y dung giam nhung
de ngap lut.

Néu chu ky tran cong tang thi duong kinh dng ting va gid thanh x4y dung ting nhung
an toan hon, h¢ thong it ngap lut.
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Vi vdy can cir vao vi tri ciia tuyén 6ng (trén dudng phd chinh hay tiéu khu) va diéu
kién lam viéc ctia cong d€ chon chu ky tran cong thich hgp voi gia tri tir 0,25 - 2,0 ndm theo
TCN 51-84:

P61 véi khu dan cu:

Bang 31: Chu ky tran cong:

i tri lam viéc cua céng . . g
Vi trf tuyén cdng Thuan loi Trung binh Bat loi Rat bat o1
Trén duong khl} vuc (tiéu khu) 0,25 0,35 0,5 1,0
Trén dudng phd chinh 0,35 0,50 1,0 2.0

Giai thich diéu kién:
- Thuén lgi: Dién tich luu vuc < 150ha, dia hinh bing phang, d6 dbc trung binh ciia mat dat i
< 0,005, ng duoc dit theo duong phan thuy hodc & phan trén suon dbc cach dudng phan thuy
<400m.
- Trung binh: Dién tich luu vuc > 150 ha, dia hinh bang phang, d6 doc mat dat i < 0,005, éng
dit ¢ phia thap suon dbc, d6 doc cua suon < 0,02.
- Bét loi: dién tich luu vue > 150 ha, duong dng dat ¢ phia thip cua suon doc, éng dit theo
khe tu nudc cua sudn doc voi igg > 0,02.
- Rét bat loi: dudng dng thodt nude & chd triing, thap.

, * Pbi véi xi nghiép cong nghiép: chu ky tran cng xdc dinh do hau qua cua viéc tran
cong gay ra cho céc xi nghi¢p cong nghi¢p d6 nhu sau:
- Qui trinh cong ngh¢ khong bi hu hdng P = 1-2 nam.
- Quy trinh cdng ngh¢ bi hu hong _ P=3-5nam.
- Vi cac xi nghi¢p cong nghiép dat ¢ cho triing thi Pxd = tinh todn véi P > 5 nam.
5. Chu ky gioi han (Pgp) 1a chu ky tran 6ng khi ngap t6i chiéu cao gidi han, chu ky nay nay

phu thudc vao diéu kién dit cong (thuan loi, bat loi...) va t/c luu vuc thodt nudc, c6 thé tir 10-
100 nam.

Bang 32: Chu ky gioi han :

Tinh chit luu vuc Thuénlgi | Trungbinh | Batloi | Rat bt loi
Khu nha ¢, khu CNva duong tiéu khu 10 10 25 50
Duong pho chinh 10 25 50 100
3/ TINH TOAN HE THONG THOAT NUGC MUA:
a/ Xac dinh luu lugng tinh toan (Q,):
Qtt = uquVF (I/S)
w: he ) phan bd mua (phu thudc vao dién tich thu nuéc mua).
Bdng 33: hé s6 phan bo mua.
F(ha) <300 300 500 1000 2000 3000 4000
i 1 0,96 0,94 0,91 0,87 0,83 0,8
+ X4c dinh theo cong thuc:
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1

b= 150000027

W: hé s6 dong chay phu thudc vao 16p phit bé mit ( co, bé téng), dicu kién dét dai, do doc dia
hinh, cuong d§ mua va thoi gian mua

Wy = Ztb.q"? . T
qv: Cudng d6 mua tinh todn (I/s.ha).
T: Thoi gian mua (phit).

Zw: hé ) mat phu trung binh cta luu vuc ( trung binh cOng cua luu vuc thi Ztb c6 thé xem
nhu khong d6i ( khong phu thude vao cuong do va thoi gian mua) .

Bang 34: Hé s6 dong chdy va hé s6 mdt phii trung binh.

Dang bé mat Wy Z

Maii nha va mat duong bé tong 0,95 0,24
Mat duong da 14t va nhua 0,60 0,224
Mat duong da hoc 0,45 0,145
Mit duong da dam khong c6 chat két dinh 0,40 0,125
Puong trong vudn bang soi 0,35 0,09
Mit dat 0,30 0,064
Bai co 0,15 0,038

& Cach xac dinh cwong d¢ mua tinh toan:

+ Néu ¢6 s6 lidu do mua bang mdy ty ghi nhiéu nim thi ding biéu d6 q = I'(t) thanh 1ap theo
phuong phép thong ké vé1 cac chu ky khéc nhau.

+ Néu chi ¢6 sd liéu mua va cic yéu td khi hau khac cho hang thang hodc nam thi xac dinh
bang cong thirc hodc két qua nghién ctru khoa hoc.

+ Néu khong c6 s6 liéu do mua thi suy dodn theo nhimng noi c6 diéu kién tuong tu. C6 thé
tham khao cong thirc tinh todn:

qv = 20".q0(1 + ClgPYT  (I/s.ha).

n,c: 1a cdc hé sb phu thudc vao céc diéu kién dia 1y timg noi va chu ky tran cong P. C6 thé
dung phuong phdp todn phan tich cic so li€u da quan trac bang mdy tu ghi hodc lay theo bang
phan ving mua.

g0 cuong do mua ung voi thoi gian mua la 20 phit va P = Inam.
P: chu ky tran céng (nam).

T: thoi gian mua tinh todn (phuit).

b/ Thoi gian tinh toan:

La thoi gian ma giot mua tir diém xa nhat trong luu vuc tinh todn chay dén tiét dién
tinh todan. Thoi gian d6 goi la thoi gian tdi han, con phuong phdp tinh theo thoi gian téi han
goi la phuong phap cuong do téi han.

T=ty+t;+t
to: thoi gian nudc chay téi ranh dudng ( tir diém xa nhét cia tiéu khu, khu vuc ). Thoi gian
nay goi la thoi gian tap trung nudc bé mat. ty phu thudc vao kich thudc dia hinh, cuong do
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mua va loai phti mit duong. Khi tinh todn so bd, néu tiéu khu khong c6 mang luéi thodt nude
mua thi tp=> 10", néucoto=5" .

t;: thoi gian nuéc chay theo ranh dudng dén giéng thu nudc mua gan nhat.
t; = 1,25.11/v; (gidy)

1,: chiéu dai rinh duong (m).

v1:van toc nudc chay o cudi ranh duong (m/s).

1,25: hé s6 xét dén kha ning ting van toc chay trong qud trinh mua .

(tr v =0 dén v = v, & cudi ranh).

t,: thoi gian nudc chay trong cong dén tiét dién tinh todn (sau giéng thu dau tién)
ty =r.2l/v,  (gidy)

r: hé s phu thudc do dbc khu vuc (iky)

Bang 35: Hé so r.

Iky < 0,01 0,01- 0,03 > 0,03
r 2 1,5 1’2

l,: chiéu dai mdi doan céng tinh toan, (m).
v,: van tde nuée chay trong doan céng tinh toan, (m/s).
¢/ Tinh toan thuy luc:
Xéc dinh dpin, h/D, Vi, imin
> diin:
- Ong nudc tir giéng nuéc mua dén duong cong > 300 mm.
- Ong thodt nuc mua va thodt nudc chung dat & duong phd > 400 mm.
- Ong thodt nudc mua va thodt nudc chung dat ¢ trong san > 300 mm.
> h/D =1.
> Vit léy theo nudc thai sinh hoat.

> Imip: tUr giéng thu nudc mua dén cong > 0,02. Riéng ranh thodt nudc mua tuy theo mit phi
c6 the 1ay imin = 0,003 - 0,005.
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