TRUONG PAI HOC BACH KHOA TP. HCM
Khoa Ky Thuat Xay Déng- BM KTTNN =

CAPTHOAT NUOC

Giang vién: PGS. TS.NGUYEN THONG
:nguyenthong@hcmut.edu.vn or nthong56@yahoo.fr
Web: http://www4.hcmut.edu.vn/~nguyenthong/
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CAP THOAT NUOC
Chwong 4: Mang luéi cap nwéc bén trong

NOI DUNG MON HOC
CHUONG 1: Téng quan vé cap nwéc
CHUONG 2: Nguén nwéc & Cong trinh thu nwérc.
CHUONG 3: Mang lwéi cap nwéc khu vire.
CHUONG 4: Mang lwéi cap nwée bén trong.
CHUONG 5: Mang lwéi thoat nwéc bén trong.
CHUONG 6: Mang lwéi thoat nwéc khu vue.
CHUONG 7: Téng quan vé xi¥ Iy nwéc thai.
CHUONG 8: Phdn mém EPANET va SWMM
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CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong

NHIEM VU
Lay nwéc tir mang lwéi cap
nwéc khu vwe (bén ngoai)
vao don vi str dung nwéc
= dwa dén cac thiét bi s
dung nwérc.
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CAP THOAT NU'OC
Chwong 4: Mang lwéi cap nwéc bén trong
GIOI THIEU
HTCN ben trong bao gom:
- Nooing ong cac loai,
Phu kien noi ong,
Cac thiet b s6 dung nédc cuoi cung,
Cac thiet bo tren A6Gng ong,
Cac thiet bo chda chay.
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CAP THOAT NUOC
Chwong 4: Mang luéi cap nwéc bén trong
CAUTAOHTCN BEN TRONG
Yeu cau cé ban:
= Co fio ben cao ve mat hoa hoc, cd hoc va
nhiet.
=>» Trong 166ng rieng nho nhat co the.
=>» De noi va kin n66c, mai noi chac chan.
=>» Co fiu cac loai bo phan noi ong, fie tao fiieu
kien fia dang cho viec boi tri va thiet ke .
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CAP THOAT NU'OC
Chwong 4: Mang luéi cap nwéc bén trong

DUONG KINH ONG
= Dwong kinh dinh danh
= Dwong kinh trong
= Dwong kinh ngoai
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CAP THOAT NU'O'C
Chwong 4: Mang luéi cap nwéc bén trong
Cac thong s6 cc ban cua 6ng

- ID :dudng kinh trong ( Internal Diameter)
- OD : dudng kinh ngoai ( Outside Diameter)
- DN : dudng kinh danh nghia (Diameter Nominal)
- PN : ap suat danh nghia (Pressure Nominal)
-e :d0dayong

PGS.TS. Nguyan Théng| oD

CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong

VAT LIEU

Trong d6 6ng kim loai dwoe ding sém
nhat,

Tt nhitng nam 90 6ng nhya, voi nhirng
wu diém vwot tri, phat trien nhanh
chéng ma di dau la 6ng PVC, nhwng !

Gan day 6ng HDPE va éng PPR dwoc lwa
chon tiéu dung ngay cang tang. Hién nay
ty 1é tang cua ong HDPE khoang 3 - 3.5
lan, 6ng PPR la khoang 5 lan.
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CAP THOAT NU'OC
Chwong 4: Mang luéi cap nwéc bén trong

Ong PPR dwoc trng dung réng rai trong cac
nganh: xay dung dan dung (ding dé dan
nwé&c nong, lanh trong sinh hoat); cong
nghiép, néng nghiép (dung dé dan dau,
chat léng &n mon cao, dung dich dinh
dwéng, thwe pham, dan nwéc twéi tidu); y
té (dung cho hé théng cap nwéc sach tai
cac bénh vién); dung cho hé théng éng cta
cadc nha may s¢ dung nang lwong mat
trovi....
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CAP THOAT NU'OC
Chwong 4: Mang luéi cap nwéc bén trong
VAT LIEU

Hién nay trén thj trong céc loai 6ng
dan nwéc bao gom:

2 0Ong kim loai: 6ng dong, dng thép
trang kém

= Ong nhwa: éng PVC, 6ng PPR, 6ng
HDPE

2 Ong nhuwa 16i kim loai: 6ng nhwa

~ 8
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CAP THOAT NUOC
Chwong 4: Mang Iwéi cap nwéc bén trong

ONG PPR

CAP THOAT NU'OC
Chwong 4: Mang luéi cap nwéc bén trong

Ong nhwa PPR mé&i xuét hién trén thi trwong
trong thei gian chwa lau va dwoc biét dén
v&i tén goi phé thong 1a éng nhwa han
nhiét.

Ong PPR dwerc lam tir High Molecular weight
Polypropylene Random Copolymers dac
biét thich hop trong diéu kién moi trwong
v&i nhiét d6 cao (ttr 70 - 110 d6 C), va ap
suat 25 Bar; dwoc san xuéat theo tiéu chuan
cua CHLB burc.
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CAP THOAT NU'O'C CAP THOAT NU'O'C
Chwong 4: Mang lwéi cap nwéc bén trong Chuwong 4: Mang lwéi cap nwéc bén trong

PP Plastee Paps

k

Phy kifn kitm theo san phim

i Fos-

CAP THOAT NUOC , CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong Chu’o'ng 4: Mang Iwéi cap nwéc bén trong

ONG PVC

CAP THOAT NU'OC CAP THOAT NU'OC
Chwong 4: Mang lwéi cap nwéc bén trong Chwong 4: Mang lwéi cap nwéc bén trong

Ong nhwa PVC Ong nhwa PVC

;

J L bl

PVC la nhwa
thong thwong
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CAP THOAT NUGC
Chwong 4: Mang lwéi cap nwéc bén trong
Ong PVC
Tén oD Bé& day thanh 6ng (mm) — P (bar)
théng
dung |[DN|(mm) |PN3|PN6|PN9|PN12 | PN15
Ong 21 16| 21,4 1,6
Ong 27 | 20| 26,8 1,8
Ong 34 |25| 33,6 2,0
Ong 42 32| 42,3 2,1
Ong 49 40| 48,3 24
Ong 60 |50 | 60,3 23|28 .
PGS. TS. Nguyén Théng]

n CAP THOAT NUOC
chc Chwong 4: Mang luéi cap nwéc bén trong

Tén oD Bé day thanh 6ng (mm)
théng dung BN (mm) 6 bar 10 bar
Ong 63 63 63 1,9 3,0
Ong 75 75 75 2,2 3,6
Ong 90 920 920 2,7 4,3
Ong 110 110 110 3,2 5,3
Ong 140 140 140 4,1 6,7
Ong 160 160 160 4,7 7.7
Ong 225 225 225 6,6 10,8
Ong 250 250 250 7.3 11,9
Ong 280 280 280 8,2 13,4
Ong 315 315 315 9,2 15
Ong 400 400 400 11,7 19,1 20
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CAP THOAT NUOC
Chwong 4: Mang Iwéi cap nwéc bén trong

ONG uPVC
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CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong

uPVC Ila mét Polyvinyl
Chlorua chwa dwoc nhwa
hoa géom céac thanh phan +
Polymers Arylic .

= tao sw bén chac, chiu va
dap manh.
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CAP THOAT NU'OC
Chwong 4: Mang luéi cap nwéc bén trong

Ong nhwa uPVvVC

Tén Ca
Ong uPVC D100
Ong uPVC D150
Ong uPVC D200
Ong uPVC pso  L=5.5m, p=6bar

1bar=10mH,0O
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CAP THOAT NU'O'C
Chwong 4: Mang Iwéi cap nwéc bén trong

YEU CAU
KY THUAT

2




CAP THOAT NUOC
Chuong 4: Mang luéi cap nwéc bén trong

= tuyet fioi khong fie xay ra hien t66ng ro rz.

=>» dau kin fie fiam bao yeu cau ve my thuat.

= khong fiddc fie xay ra hien t6dng chay ngodc
tai cac thiet bo ve sinh.

= fibdng ong phai fiam bao hoan toan trung
tinh.

=> fio tin cay cua he thong phai tuyet fioi,

= ap suat tren he thong phai t6dng fioi fiong
fieu.
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CAP THOAT NUOC
Chuong 4: Mang luéi cap nwéc bén trong

CAC LOAI BO PHAN NOI ONG
=» Ong long (mang song):
= Co thang goc (90°) va co 16i (135°):
=» Chd T: dung fie chia nhanh nga ba theo goc vuong.
= Chd'Y: dung fie chia nhanh nga ba theo goc nhon.
=» Cho thap: dung fie chia nhanh nga to.
= Nut: dung fie bit kin fiau ong.
=> Noi rang trong.
=> Noi rang ngoai.
=> Noi giam.
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CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong

CAC LOAI BOPHAN NOI ONG
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CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong
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CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong
CAC LOAI THIET B0 TREN NOONG ONG
= VVoi md nhanh.
=>» VVoi md cham.
= Van khoa (shutoff valve).
=>» VVan mot chieu (check valve).
=>» VVan an toan (relief valve).
=>» Van cao fio (altitude valve).
=>» VVan xa khi (air release valve).
= Thuy 166ng ke.
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CAP THOAT NU'OC
Chuong 4: Mang lwéi cap nwéc bén trong

“ ™ Ong cip nwérc khu vre
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CAP THOAT NUOC

Chwong 4: Mang lwéi cap nwéc bén trong

PGS. TS. Nguyen 1nong)

CAP THOAT NUOC

Chwong 4: Mang lwéi cap nwéc bén trong
LOAI MANG LOOI CAP NOOC
BEN TRONG
= Pho bien la loai mang I64i cut.

=» Trong trédng hdp fiac biet moi
dung mang 166i vong.
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CAP THOAT NU'OC

Chuong 4: Mang lwéi cap nwéc bén trong
SO NO BO TRI CAP NOOC

BEN TRONG
Phu thuoc cac yeu to:

= Ap l6c nédc cua mang 160i cap

nooc ben ngoai nb6i lay nddc sO
dung.

= Kien truc ngoi nha.
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CAP THOAT NUOC

Chuwong 4: Mang lwéi cap nwéc bén trong
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PGS.TS:

32

CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong
TON THAT NANG LOONG
Khi tinh thuy I6¢c mang 166i cap ndoc
ben trong = chu y tinh ca ton that
A6ong dai & ton that cuc bo.
= Khac voi tinh thuy 16c mang cap

nooc khu vac, thodng chz ke fien ton
that A6ONg dai.
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CAP THOAT NU'OC

Chwong 4: Mang lwéi cap nwéc bén trong

SO NO CAP NOOC TO DOOI LEN
Yeu cau:

= Ap lwc nwéc mang lwéi khu vee (novi lay
nwée) luon luon fam bao fiba n6bc
fien bat ky thiet by s6 dung n66c
cuoi cung voi ap suat can co cho
thiet bo hoat fiong binh thodng.

PGS. TS. Nguyén Théng]
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CAP THOAT NUOC
Chwong 4: Mang luéi cap nwéc bén trong

SO NO CAP NOOC TO DOOI LEN

(UP-FEED)
N ——— /an
Ong N . <
fiong #l =. JW Ong tang
N

Nong ho né6c

‘ ! - . . .
PGS.TS. Nguyén Thang] | Bwéng ong cap nwéc khu vire

CAP THOAT NUOC
Chwong 4: Mang luéi cap nwéc bén trong

sO NO CAP NOOC

TO/ TREN XUONG

SO dung khi:

- Ap l6c n6oc cua mang khong luon
luon fiam bao fida n6dc fien bat ky
thiet bo s6 dung nddc cuoi cung voi
ap suat can co cho thiet b hoat fiong
binh théong.
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CAP THOAT NUOC
Chwong 4: Mang Iwéi cap nwéc bén trong

NGONg oNg e . B
capnooc || == J| Ket ndoc
len ket T (T
- i}i,N6ong ong cap
e | ndoC xuong tang
=S :
May o Vangiamap
bom [
~ N +=
Nong horgy E=—2 4 Be choa ndoc

nooc L ; N
SO DO CAP NUOC TU
TREN XUONG

‘ T N A . o
PGS.TS. NguyénThéng] | Bwong ong cap nwéc khu vire

CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwée bén trong

THIET KE' HE THONG
NOONG ONG
- SO fio mang 160i cap n66c >
Tinh toan I6u I66ng = Xac fonh
A6ong kinh ong.
- Tinh ap 16c n6bc can thiet tai
fau nguon.
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CAP THOAT NU'OC
Chwong 4: Mang luéi cap nwéc bén trong

TINH LUU LUONG

= S dung khai niém BUONG
LPONG ma méi doan dwéng
6ng phu trach 2> Xac dinh
LUU LUONG thdong qua gia tri
PUONG LUQNG.
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CAP THOAT NU'OC
Chwong 4: Mang luéi cap nwéc bén trong

TINH TOAN LOU LOONG

= No66ng 166ng Adn vi (=0,2l/s cua voi co
d=15mm)

= Tren cd s mang 166i (th6dng las mang 166i
cut) > XAC NONH THIET B0 PHUC VU >
tinh NOONG LOONG ma moi fioan ong.

To Ado6ng 166ng neu tren, xac fibnh [6u 1866ng
cho moi fioan ong t6 cong thdc kinh nghiem
hoac bang tra hoac fio th.
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CAP THOAT NU'O'C
Chwong 4: Magg lwéi cap nu’é’c” bén trong

ToO nhan Cong
cong
Loai thiet bo Dmin | Nocthan |G/fiinh | S/d | T/the
(mm) chung | 16n

Chau bep GN 15 15 1 15
Chau giat 15 2 1 2
Chau roa so 15 1,5 1 15
May giat gia fiinh 15 4 25 4
May t6di co 1 1
Voi hoa sen gia fiinh 15 2 2 2

OONG LOONG CAC THIET Bg,

CAP THOAT NU'O'C
Chwong 4: Mang Iwéi cap nwéc bén trong
TO nhan Cong
cong
Loai thiet bo Dmin | Nocthan |G/fiinh | S/d | T/the
(mm) chung | 16n
Chau roa (lavatory) 15 1 1 2
Bon tam hoac ket| 15 4 3,5
hdp voi hoa sen
Chau réa BV 15 8
May giat gia fiinh 15 4 2,5 4
May réa chen 15 1,5 1 1,5
Voi ong mem 15 2,5 2,5 2,5
NOONG LOONG CAC THIET By
PGS. TS. Nguyén Théng]
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CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong
ToO nhan Cong
cong
Loai thiet bi Dmin | Nocthan |G/Ainh| S/d | T/the
(mm) chung | 16n
Voi sen dung lien| 15 5
tucc
Au tieu 3.81/xa 4
Au tieu >3.81/xa 5
Voi phun nédc 20 4
Chau rda nhieu voi 15 2
Be xi ket xa 15 2,5 2,5 2,5 4
NOONG LOONG CAC THIET B)
PGS. TS. Nguyén Thong]

CAP THOAT NUOC

Chwong 4: Mang lwéi cap nwéc bén trong

ToO nhan Cong
cong
Loai thiet bi Dmin | Nocthan |G/finh| S/d | T/the
(mm) chung | 16n

Be xi ket xa 25 5 5 5 8
Be xi ket xa 13,3l/xa | 15 3 3 55 |7
Bexi ket xa 13,3l/xa | 25 7 7 8 10
Bon tam + voi sen 15 4 4

NOONG LOONG CAC THIET B0
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CAP THOAT NUOC
Chu’o'ng 4: Mang Iwéi cap nwée bén trong

PDUONG LUONG
MOT SO
THIET Bl VE SINH

e

a1

Thdng

CAP THOAT NU'O'C
Chuwong 4: Mang Iwé:i‘gép.nwé’c bén trong

o

Dung cu ve sinh thiet bi H Soduong | Luuluong | Duongkinh
. liong  § nudie (I's) ong (mm)
1 tep 2 o0t 3 4

Vol nude ciia chau trit nudc thai 1 0.2 Tir 10 dén 15
Vol nude o chiu ria mét 033 0,07 Tir 10 den 15
Voi nde & chiu ticu treo 0,17 0,035 Tir 10den 15
Mot mét ong rlra méne tifu 03 0,06 Tir 10 den 15
Vol xa & chiu xi Tir6den7 | Tirl,2dén 14| Tie25dén32
Vol xa o chau xi 05 0.1 Tir 10 den 15
Voi ton nude nng lanh ctia bon tim 15 03 15
ding nudc nong tap trung
Voi tron nude nong lanh ctia bon tim c6 1 02 13
thiét bi dun nude bing dién
Mot voi clia chau gt chiu rita 1 02 135
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CAP THOAT NUOC
Chwong 4: Mang luéi cap nwéc bén trong

- Chau vé sinh phy nif (bidé va vol phun 033 0,07 Tir10den 15
clia chiw)

- Matvi tim hong sen trong nhém thict 1 02 1
bi vé sinh

- Mot voi tim huong sen it trong can ho 067 0,14 15

- Mgt v tém hvong sen 6 b bei | 02 15

- Mt vol nude nong 017 0,035 Tir10dén 15

- Vol nue o chiu wit nede thii trong 0, 0l T l0den 15
phong thi nghiém

- Vol & chiu it trong phong 1 02 15

- Vol tudi Tiliden23 [ Tir03den05 | Tir20 den25
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CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong

XAC PINH LL. q

TU DPUONG LUONG N

= Phwong phap 1: Cbéng thic
kinh nghiém

= Phwong phép 2: Tra bang

= Phwong phép 3: Tra do thi

51

PGS. TS. Nguyén Thong]

CAP THOAT NU'OC
Chwong 4: Mang luéi cap nwéc bén trong

XAC DINH g THEO CONG THUC
KINH NGHIEM
Nha & gia dinh:

q=0.24N+KN (I/s)

a = phu thudc tiéu chuan dung nwéc

K =» phu thuéc dwong lwong N

N = s6 dwong lweng doan éng phu trach
(xem sau)
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CAP THOAT NUOC
Chwong 4: Mang Iwéi cap nwéc bén trong

XAC DINH
LUU LPONG
THIET KE CHO
DOAN ONG

e

Thdéng

CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong

CHON D ONG CHO CAC THIET BI

VE SINH CO N<=20
TIEU CHUAN VIET NAM TCVN 4513 : 1988

Bang 8

Tang s6 duong lugng cla cdc dung
cul vé sinh

Dutng 6ng cap nude 10 5 2 % 1

(mm)

R R T IO RO T RTIO Tt T

CAP THOAT NU'OC
Chwong 4: Mang luéi cap nwéc bén trong

BANG TRA a &K

lit/ng/ngd | <100 | 125 | 150 | 200 | 250 | 300 | 350 | 400

a 2,2 1216|215 214 |205| 2 |19 |185

N 0-300 | 301-500 | 501-800 | 801-1200 | >1200

K 0,002 | 0,003 0,004 0,005 0,006
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CAP THOAT NUOC
Chwong 4: Mang luéi cap nwéc bén trong

Co quan hanh chanh, nha tro, khach
san, nha tap the, trwong hoc, bénh
vién, nha tam céng cdng,...

q=0,204/N (I/5)

a = hé s6 phu thudc chirc nang loai
nha
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CAP THOAT NUOC

XAC DPINH o
a
Nha tré 1,2
B/vién da khoa 1,4
C/quan h/ichanh, ctra hang 15
Trwéong hoc 1,8
Nha an dwéng 2,0
K/san, nha tap thé 2,5

PGS. TS. Nguyén Théng]

Chwong 4: Mang lwéi cap nwéc bén trong

56

CAP THOAT NUOC
Chwong 4: Mang Iwéi cap nwéc bén trong

Nwéc sinh hoat trong xwéng san xuat, cong
trinh thé duc thé thao, xi nghiép c6 &n
uong cdng cdng,...

q=>.g,n.C(I/s)

go(l/s) = lwu lweng nwéc dung 1 don vi dung cu vé
sinh cung loai

n = s6 dung cu vé sinh cung loai

C 2 hé sbé str dung déng th&i (xem sau B.12 &
B.13).
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CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwée bén trong

_B:ing 12

HE SO C

So lvong dung cu ve sinh

Loai dung cu vé sinh

1 | 3] 6 0] 20 | a0 [o0]100] 120
- Chéu rira mdt 1 1 1 1 1 1111 1

- Chéu rlra mat won c6 voi | 1 1 1 1 1 111 1
phun nude

- Huong sen tam 1 1 1 1 1 111 1

- Chiu ti€u ¢6 binh xd tw 1 1 1 1 1 1 1 1 1
dong

Chiutieueo 107 |05 |04 |03]03|03]02502s
'Ch‘f“ FeovoLEL 103 o025 02 01501 o101 |o00s
- Chéu xi c6 binh 3 1075 ]o6s] 06 ] 05 04504l 04| 04

CAP THOAT NU'OC
Chwong 4: Mang luéi cap nwéc bén trong

TIEU cHUAN viETNaM  HE SO C. Bang 13 peyN4si3: 198

Heé 50 hoat déng dong théi clia cac dung cu veé sinh
Dung cu ve sinh R:_lp\clneu bong, hf" Nha hat, rap | Ciia hang an veng
truong, cau lac bo siée cong o
cong trinh the thao g cong
- Chéu riia mat 08 06 08
- Binh xa chiu xi 0,7 05 0,6
- Chiu tiéu treo 1,0 08 0,5
- Voi tim huong sen 1,0 10 10
- Chiu rta trong quay
cing tin 10 10
- May rira bt
B | - Miy ria bd

CAP THOAT NU'OC
Chwong 4: Mang luéi cap nwéc bén trong

TRA BANG XAC PINH LUU
LUONG THEO N (nha &)

(xem phu luc cudi chwong)
XAC DINH LUU LUONG
THEO N TU DO THI

(xem tai liéu sach)

60

PGS. TS. Nguyén Théng]

10



CAP THOAT NUOC
Chwong 4: Mang Iwéi cap nwéc bén trong

TiNH TOAN SO BO

PUONG KINH ONG

A

50 Thong

CAP THOAT NUOC
Chwong 4: Mang Iwéi cap nwéc bén trong

Theo TCVN 4513:1988:

= V.. = 1.5-2m/s fioi vbi ong fibng va ong
chinh.

= V.« = 2 m/s fioi vdi ong nhanh noi voi thiet
bo.

= V.« = 10 m/s fioi voi cac thiet by chda chay
to fiong.

Quy chuan cap thoat n66c 1999 chz cho phep
lay van toc toi fia las 3m/s.
i cac tuyen nhanh khac. 5

. Nguyen 1hong

CAP THOAT NU'OC
Chwong 4: Mang luéi cap nwéc bén trong

TRUONG HOP MANG
LUO1 VONG

Trong thwc hanh ngwoi ta sé
“chu dong” chia thanh 2 mang
Iwéi cut

= tinh mang lwéi cut.

65
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CAP THOAT NUOC
Chwong 4: Mang luéi cap nwéc bén trong

MOT SO CHU Y KHI CHON D
= Chon i6dng kinh ong xet theo
quy cach san xuat.
=» Van toc trong n6Gng ong cap
noéoc ben trong nen fibdc khong
che fie giam tieng on.

62
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CAP THOAT NUOC
Chwong 4: Mang Iwéi cap nwéc bén trong

TINH TOAN
AP LUC NUOC
TAI DPAU MANG

CAP THOAT NU'O'C
Chwong 4: Mang luéi cap nwéc bén trong
PHUONG PHAP TiNH = THUY LUC
MANG LUOI CUT (trinh tw tinh gibng mang
Iwéi hé trong cap nwéc khu vwe)
> Gia thiét tuyén dwong ong chinh
(tuyén kiem tra).
= Xac dinh cot 4p yéu cau tai diém lay
nw&c cua thiéet bi dung nwéc (xem bang
sau).
= Xac dinh tén that dwong dai, cuc bod

7 A ~ A ’ 66
_ca.c_daanqarrPGS. -3¢ doan o g trén tuyéen chinh.
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CAP THOAT NUOC
Chwong 4: Maﬂg lwéi cap nu’é’c‘bén trong

COT NU'OC AP SUAT TU DO
YEU CAU CUA MOT SO
DUNG CU DUNG NUOC

67
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CAP THOAT NU'O'C
Chwong 4: Maﬂg lwéi cap nu’é’c‘bén trong

Loaii t/bo Ap suat p (mH,0) (I/ph)
Voi roa san 5,8 11,4
Voi rda san to fiong 8,7 9,5
Voi roa la va bolloai 10 mm 7,2 17
Voi roa la va boiloai 15 mm 3,6 17
May réa chen 10,9-18
Bon tam 3,6 22,7
Chau giat 3,6 18,9
Voi hoa sen 8,7 11,4
Van cau W.C 10,9 11,4
Van réa W.C 72-144 56,8
Van rda au tieu 10,9 56,8
Ong tddi trong vodn, 15m co van 21,8 18,9 68

PGS.TS. Nguyén Théng]

CAP THOAT NU'O'C
Chwong 4: Mang lwéi cap nwéc bén trong

PHUONG PHAP TiNH

- THUY LUYC MANG LUOI CUT
= Dung phwong trinh: e

*e

3
.
"

0

Hdéu_éng :chéi_éng + gdhdéué cudi
vé&i H=z+p/pg )

R4

-
S .
A7 T T T Lae
D

Tén that nang lwong
dwérng dai + cuc bo i

69
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CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong
PHUONG PHAP TiNH > THUY LUC
MANG LUOI CUT
= Thwec hién tinh t cubi tuyén kiém
tra vé diém dau (vi tri bom, hoac két
nwéc, diém lay nwéc tir mang).
= Kiém tra cac nhanh con lai (xem ap
lwc nwéc cO thoa man yéu cau cac
thiét bi dung nwérc).

70
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CAP THOAT NUOC
Chwong 4: MaTg lwéi cap nu’é’c‘bén trong

Vi du: Cho mot chung c6 gom 8 tang, mai tang
10 can ho. Mai ho co 1 nha ve sinh (N=2,5), 2
lavabo (N=2*1=2), mot voi tam (N=2). Cac
thiet by dung van xa fénh 166ng. Lay van toc
trung binh trong ong chinh cap né6c toan
chung ¢6 la 1,5m/s, ong phuc vu tang la 1,8 m/s
(dung bang tra 5.4 & 5.5).

a. Xac fitnh A6éng kinh iddng ong cap ndé6c moi
tang (6ng PVC).

b. Xac filnh A66ng kinh ong chinh cap né6c cho

FiadnghReER(0ng PVC). "

CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong
Hwéng dan:
a. So noé6ng 166ng moi Addng ong cap nd6OC Moi
tang phai phuc vu:
* Niang =10%(2,5+2+2) =65
+ Bang tra 5.4 (noi suy) voi van xa filnh 166ng
* Qung = 3.47(15) 2
+ Noong kinh ong: g, =™ v=p— 4% _ 49 5mm
¢ 4 Vv

Chon D,,, dinh danh 60mm.

72
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CAP THOAT NUOC
Chwong 4: Maqg lwéi cap nwée bén trong

b. So fi66ng 166ng moi "6dng ong cap nddc chinh
chung c6 phai phuc vu:

Nehunges =8*10%(2,5+4) =8*65=520

Dung bang tra 5.5 (noi suy) voi van xa fionh 166ng

Qchungcb = 911 (I/S)
No6dng kinh ong:(mm)

2 f4
Qchungcu = TEIZ V=D= % =80,2mm
T

Chon D g5 dinh danh 90mm.

73

PGS. TS. Nguyén Théng]

CAP THOAT NUOC
Chuwong 4: Maqg lwéi cap nwéc bén trong

Bang 5.4 (tap thé)

Van xa| Pbwong 10 20 40 60 80 100 | 120
dinh lwong
lwong
q yéu 1,72 | 2,17 | 2,89 |3,37] 3,75 | 4,12 | 4,49
cau
(i/s)
Kétxa | Pwong 5 20 40 60 80 100 | 120
lwong
qyéu 0,313 090 | 1,55 |2,02|2,38 | 2,7 |2,98
cau(lls)

74
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CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong

Bang 5.4 (tap thé) (it)

Vanxa | Bwong 140 | 160 | 180 | 200 | 220 | 240
dinh |lwong

lwong -
q yeu| 484 | 515 | 543 | 568 | 5,90 | 6,12
cau (I/s)

Kétxa | Dwong 140 | 160 | 180 | 200 | 220 | 240
lwong

q yéu| 325 | 3,5 | 3,75 | 4,0 | 4,24 | 4,48
cau (I/s)

75
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CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong

Bang 5.5 (tap thé)

Van xa|Bwong |0 500 1000 |1500 |[2000 |2500 |3000
dinh lwong
lwong

g yéu|1,26 9,03 13,04 (16,93 | 20,63 | 24,02 |27,23
cau
(I/s)

Kétxa |Pwong |0 500 1000 |1500 |[2000 |2500 |3000
lwong

q  yéu|1,26 8,01 13,04 (16,93 | 20,63 |24,02 |27,23
cau
(I/s)

76
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CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong
Bai_tap 2: Mét doan éng cap nwéc cho khu vé
sinh cda trwéng hoc cé 5 bon cau (dldv=2,5),
5 lavab6 (=2), 3 chau tiéu (= 4), 1 voi tam (=5).
Hay xac dinh dwong kinh trong 6ng cap nwéc
(mm) biét rdng van téc nwéc trong bng
Vmax=0,8m/s, lu lwg'ng ciia doan 6ng cap nwéc:

q=0.2a+/N (I/s)
trong d6 N 1a tdng dwong lwong cla cac thiét bi
vé sinh.
(49, 34, 40, 60)

7
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CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong

Bai tap 3: Mot doan 6ng cip nwéc cho
khu vé sinh cua trwédng hoc cé 12
bén cau (dldv=2,5), 8 lavabd (dldv=2), 10
chau tiéu (dldv=4), 2 voi tam (didv=5).

q=0.2a+/N (I/s)

Xac dinh dwong kinh 6ng cap véi
Via=1m/s.

78
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CAP THOAT NU'O'C
Chwong 4: Mang luéi cap nwéc bén trong
Bai tap 4: Pwérng 6ng cap nwéc chinh cla
mét khach san c6 16 bén cau (dldv=2,5),
32 lavabd (dldv=2), 32 chau tiéu (dldv=4),
16 voi tam (dldv=5).

q=0.2a+/N (I/s)

Xac dinh dwong kinh ong cap véi
Viax=1.2m/s.

79
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CAP THOAT NUGC
Chuong 4: Mang lu6i cap nwéc bén trong
Bai tap 4bis: Pwéng o6ng cap
nwéc chinh cho mét khu nha &
gia dinh c6 sé dwong lwong
N=700. Khu vwc c6 tiéu chuén
dung nwéc 150l1/ng/ngay-dém.
St dung cong thirc kinh nghiém
= Xéac dinh dwérng kinh dng cap
voi V, ,,=1.2m/s.

80
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CAP THOAT NUOC
Chwong 4: Mang Iwéi cap nwéc bén trong

MOT SO Vi DU
TINH TOAN
MANG LU

“ CAP NUOC
BEN TRONG

CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong

Vi DU TiNH MAT NANG LUONG

Bai tap 5: Xét dwérng 6ng d=63mm &
dai 60m dan Ilwu lweng 6.3l/s. Tinh
mat nang Ilwong theo HW co
Cpw=120 véi gia thiet mat nang cuc
bd 1a 25% mat nang dwong dai.

Dap s6: dh= 6.81mH,0

(Xem Excel = CTN_DH\Cap nuoc ben
trong.xIs)

82
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CAP THOAT NUOC
Chwong 4: Mang luéi cap nwéc bén trong
TiNHd

Bai tap 6: Xac dinh d(mm) trong cua
ong tron dé dan lwu lwong 9.5/s va
c6 tén that cot nwéc dwong dai la
5mH,0. Ong dai 50m. C,,,=120.

Dap s6: d=72.2mm

(Xem Excel = CTN_DH\Cap nuoc ben
trong.xls, Sheet Bai tap 1&2)

83

PGS. TS. Nguyén Théng]

CAP THOAT NUOC
Chuong 4: Mang lu6i cap nwéc bén trong

Bai tap 7(*): Mgt cdng s& c6 cac thiét bi
dung nwéc co so do sau:

36 nha cau (dldv=10, x& tw dong), 36
(75) bdn tiéu (dldv=>5), 12 (18) nha tam
(didv=4), 100 (150) lavabo (dldv=2), 18
robinet (dldv=3). Ap suat nwéc mang
lwéi khu vwe la 350kPa. Dung cong
thire kinh nghiém dé tinh Q.

= Xac dinh d(mm) éng cap nwéc chinh

POST S Ngulad Biong
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CAP THOAT NU'O'C
Chwong 4: Mang lwéi cap nu’é’c‘bén trong

SO BO CAP NUOG'C CHINH
48 (65 5\ m |
48— |

Pyc=

Thiét bi bat lgi nhat [_/ 100kPa
(50kPa)

> | — | —
Bwong 6ng cap nwéc khu vie
p=350kPa

85
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CAP THOAT NU'O'C
Chuwong 4: Maﬂg lwéi cap nu’é’c‘bén trong

Bai tap 8: Xét so d6 cap nwéc tap thé
bén trong sau. Ton that dwong dai
c6 C,y=120. Tén that cuc bo lay
bang 25% tén that dwong dai.
Pwong kinh cac 6ng 1-3 & 2-4 bang
nhau. LAy V,,,=1.6m/s & Vy g1,
=1.2m/s.

Xac dinh dworng kinh trong cac éng
d(mm) va ap suat nwéc mang lwéi
cap can thiét tai O. .

PGS. TS. Nguyén Théng]

CAP THOAT NU'O'C
Chwong 4: Mang lwéi cap nwéc bén trong

Tai A: p,,i,=75kPa
TaiB: p,,;,=250kPa
Pwong lveng: N, ,=N; ;=250 A

O L=32m,d1

PGS. TS. Nguyén Thon{ = —

CAP THOAT NU'O'C
Chwong 4: Mang lwéi cap nwéc bén trong

Bai tap 9: Cho mot mang 166i cap nddc ben trong
theo s6 fiol cap nddc to ket nhé hinh ve. Lay ton
that nang 166ng cuc bo bang 20% ton that nang
166ing fi6dng dai. Lay sé bo van toc trong ong fidng
la1,2m/s, ong tang lai 1,4m/s.

- Tinh so fiddng 166ng (t6 nhan, gia fiinh) cua cac
floan ong. Tinh q va to fio tinh d (theo thi tréong).

- Tinh ap l6c can thiet tai B.

- Ta fio tinh ap 16¢ can co tai A.

Mat nang 166ing tinh theo H-W co C,,=120.

88
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CAP THOAT NUOC
Chwong 4: MaTg lwéi cap nu’é’c‘bén trong

m ‘ p/Yyéu cau=8m
N = ]
_ L,=50m, d; (10 nha tam voi sen (dldv=2.0),
L,=16m, a, 10 nha veisinh (dldv=2.5), 30

lavabo(dldv=1)

C
B

p/"/yeucau =10m

L;=20m,d, L,=50m, d, (10 nha tam voi sen,
10 nha veisinh, 30 lavabo)

I: D/"{veucau :20m
Lg=20n}, dg Ls=50m, ds (10 nha tam voi sen,
10 nha veisinh, 30 lavabo) / /
F G 89

CAP THOAT NUOC
Chwong 4: MaTg lwéi cap nu’é’c‘bén trong

Bai tap 10: Chung c6 cao 10 tang, co 200 can ho
vbi so nhan khau trung binh la 4 ng6di/ho.
Chieu cao moi can ho la 3,8 m, chieu dai 16 m
va be rong la 4 m.

Chieu dai toi fia cua tuyen nhanh & moi tang
fitoc 66c 166ng la 100 m, chieu dai toi fia cua
tuyen nhanh & moi can ho! la 30m, tong chieu
dai quy fioi t6dng ABONQ cua cac phu kien tren
tuyen fAi6dc 66c 166ng bang 45% cua chieu dai
thoi.

90
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PGS. TS. Nguyén Théng]
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CAP THOAT NUOC
Chuwong 4: Mang Iwéi cap nwéc bén trong

Chung c6 fAddc trang bo cho moi can ho:
1 bon tam, 1 voi sen, 4 lavabo réa
mat, 1 bon cau t6 fiong va 2 Vi tri voi
ndbc roa trong bep.

« Bém f66c van hanh td fiong fie fida
nddc len be chda tren mai va ap dung
s6 fiol cap nooc toitren.

Ap lwc nwéc sau van giam ap tang la
20m.

91
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CAP THOAT NUOC
Chuwong 4: Mang Iwéi cip nwéc bén trong

Yeu cau:

a. Xac fionh 16u 166ng tinh toan cho
tdng can ho, cho tdng tang va cho
ca chung co.

b. Xac fiocnh Addng kinh ong cho téing
can ho, cho tdng tang va cho ca
chung co.

92
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CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong

Hwéng dan:

» Tong so fi6éng 166ng dung n6oc
trong 1 can ho:

N,=35+2+4x1+3+2x1=145

» Tong so fioéng 166ng cua mot tang:

N;=20x 14,5 =290

93
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CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong

« Tong so i6ong 166ng cua chung co:
N =290 x 10 = 2900

Trabieu fio trong hinh 4.8:

* Qp, = 60 I/phut =0.001 m?/s

* Qtang = 380 I/phut = 0.0063 m?/s

* Qchung = 2900 I/phut = 0,0483 m?/s

94
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CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong

+ Noi vdi téng can ho co fidéng 166ng tong cong
la 14,5 co the chon ong 34mm (D = 25mm).
Ne xac fionh fivdng kinh ong phu trach cho moi
tang ta kiem tra cho can ho xa nhat cua tang.
Chon trédng hép kiem tra la voi sen lap fiat &
fio cao 2 m so vbi cao trinh mat san cua téing
ho, gia tri ap suat hoat fiong can thiet cua
thiet bo la 8,7 m.

- Nhd vay cot ap can thiet la 2 + 8,7 = 10,7 m.

95
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CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong
+ Gia filnh ap suat dé sau van giam ap 6 moi tang
khong nho hon 20 m. No doc ton that nang 166ng
trung binh cua tuyen kiem tra la:

+ S=(20-10,7)/145=0,064
Ap dung cong thdc Hazen-Williams fie xac fionh ra
fiodng kinh ong can thiet:

185 0,205
D (10,666 Q ]
S Cl,85

10,666 x 0,0063"%
0,064 x 130*%

0,205
j =0,066m

PGS. TS. Nguyén Thong|
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CAP THOAT NUOC
Chwong 4: Maqg lwéi cap nwée bén trong

+ Ph66ng an 1: chon ong 76 mm lam ong nhanh
cho moi tang.

Kiemtravantoc: =

V=Q/A=0.0063/(3,14 x 0.0662 / 4)=1,84 m/s <2,5
m/s

+ Ph66ng an 2: chon 2 ong nhanh cho moi tang

Ap duing cong théc Hazen-Williams fiel xac fiotnh
ra iddng kinh ong can thiet:

97

PGS. TS. Nguyén Théng]

CAP THOAT NUOC
Chuwong 4: Maqg lwéi cap nwéc bén trong

1,85 0,205
D (10,66618 J
sct

185 0,205

10,666 x 0,00315~

= =0,05m

0,064 x 130"

+ Nho vay co the chon bo tri 2 ong col fiodng kinh danh
fiinh 60 mm lam ong nhanh cho moi tang.

+ Nel xac fiinh fiséng kinh ong fibng dan nédc to be
chda tren mai xuong fien tong tang (bo tri thang
fidng xuyen qua cac tang), ta chon sé bo idéng kinh
ong theo nguyen tac gii han van toc V,,, = 3 m/s.

98
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CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong

_ [4QV) _ [4x00483 o0
314 314x 25

No66ing kinh ong fidng fidoc chon la 168
mm theo quy cach san xuat, co fi6dng
kinh trong las 158 mm.

99
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CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong

Viec bo tri bel chda tren mai phai fiddc xac fionh sao cho
flam bao ap l6c tren fi6dng ong fidng tai moi vo tri
khong nho hén gia tro 20 m fia gia fionh 6 tren.Trong
trodng hdp kho khan, col thel xem xet fie giam nho
giatro nay.

+ Kiem tra lai ton that ap suat tren i6dng ong NdNg.

Cong thdc Hazen-Williams, S = 0,038 m/m. Nhd vay fio
giam ap suat tren fidéng ong chinh (vao khoang 0,15
m/tang) khong fiang ke so vOi sd tang ap suat do
giam cao fiol cua mai tang (3,8 m/tang).

100
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CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong

Buwéc 1: Xac dinh dwong lwong:

Dap sé: 842 dwong lwong

(Xem Excel = CTN_DH\Cap nuoc
ben trong.xls, Sheet Bai tap 3-4-5)

Bwéc 2. Xac dinh lwu lwong (Cong
so)

Dapsé: 8.711s  q=0,204/N (I/5)

101
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CAP THOAT NU'OC
Chwong 4: Mang lwéi cap nwéc bén trong
Bwéc 3. Xac dinh dwéng kinh éng d:
Ap niang cho thlet - hi.& thé. -nang.....
H, 100kPa441,3 5*[0 1*9. 81*104/103] kPa:
232.4kPa TSIEEMR0|

Mat nang cho phép trong 6ng dai 61.5m:

H =350 — 232.4 =117.6 kPa (dh=11,98mH,0)
=>Dung CT Hazen Williams:
d(mm) =60.9mm = Chon éng d=63mm

102
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CAP THOAT NUOC
Chwong 4: Mang Iwéi cap nwéc bén trong

BE CHUA

50 Thong

CAP THOAT NUOC
Chwong 4: Mang luéi cap nwéc bén trong

TINH TOAN BE CHOA NOOC
Wb = (0-5 - 2)Qngﬁ
Qngsi 166ing n6dc s dung toi fia trong ngay (md).
+ Dung tich be chda nd6c phuc vu cho may bém:

15Q ngd
n

* n la so lan fiong mé may bém bang tay trong
ngay.

W, =

104
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CAP THOAT NU'OC
Chwong 4: Mang lwéi cap nwéc bén trong
TINH TOAN BE CHOA TREN MAI (KET NOOCQ)
+ Dung tich bel chda tren mai: W,,=k(Wjy, + W) (m3)
k la he so dung tich d&i trd, lay bang 1,2->1,3.
W, la dung tich fiieu hoa cua be, xac fiinh nho sau:
- khi khong dung may bdém thi lay bang tong 166ng
ndoc dung trong thdi gian thieu nddc trong ngay.
- khi co dung may bém van hanh td fiong: lay khong
nho hon 5% cua 166ng nd6c dung Qs

- khi van hanh may bém bang van hanh bang cach
flong md nhieu lan trong ngay:

PGS. TS. Nguyén Thong]

CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong

w-Q
4.n

Qy, la 16u 166ing thiet kel cua may bém (m3/gid);

n la soi lan mé may bdm mai ngay, lay bang 2=>4
fioi vdi may bdm & ket n6dc hd, 610 fioi voi
may bém dung vdi bon ap l6c (pressure tank).

W, la dung tich phong chay lay bang 166ng n66c
chda chay trong théi gian bang 10 phut fioi voi
he thong chda chay van hanh bang tay va
bang 5 phut fioi vdi he thong chda chay to
flong.

106
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CAP THOAT NU'O'C
Chwong 4: Mang Iwéi cap nwéc bén trong

CAP NUOC
CHUA CHAY

50 Thong

CAP THOAT NU'OC
Chwong 4: Mang luéi cap nwéc bén trong

HE THONG CHO’A CHAY THONG THUONG

- L6u 166ng tieu chuan cua 1 voi phun
>251/s.

- So cot n6oc chda chay: 1 cho nhdng
cong trinh nha 6 col khoi tich < 25000
m3 va 2 cho trédng hdp khoi tich >
25000m?2 hay co chieu cao t6 12->16
tang.

108
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CAP THOAT NUOC
Chuwong 4: Mang Iwéi cap nwéc bén trong

Ap 16 can thiet 6 hop choa chay:

> H, =H,+H_

= H, la ap l6c hoat flong can thiet
tai flau voi:

_ L,
1-¢.o.L,

\'

109
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CAP THOAT NU'OC
Chuwong 4: Mang Iwéi cip nwéc bén trong
* Ly la chieu dai phan fiac cua cot ndbc
phun (m), Theo TCVN 4513:1988 L, lay
it nhat bang 6 m.
* ¢ he so voi phun lay d,(mm) mieng voi
phun: 0,25

? =4 0,001

+ o larhe so co gia tro trung binh bang 1,2.

110

PGS. TS. Nguyén Théng]

CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong

PHU LUC

BANG TRA XAC DPINH LUU
LUONG q(l/s) THEO N

TCVN 4513-1988 nhém H
=2>Nha &
= Nha céng cdng
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Chuong 4: Mang Iwéi cap nwéc bén trong

NHA & (Xem Excel TrabangtuNrag....)

Tiéu chuén dung nwéc (Iing/ngd)
100 | 125 | 150 | 200 | 250 [ 300 | 400
Khi hé sb khéng diéu Kn-max
Pwong | 22 | 216 | 215 | 2,14 | 205 2 1,85
lwong N
1] 2 3 4 5 6 7 8
2] 028 | 028 | 028 | 028 | 028 | 028 | 029
3] 034 | 034 | 034 | 034 | 034 | 035 | 037
4] 037 | 039 | 039 | 039 | 040 | 041 | 044
5| 041 | 043 | 043 | 043 | 043 | 046 | 049
6| 046 | 047 | 048 | 048 | 049 | 050 | 054
7| 050 | 050 | 050 | 050 | 053 | 054 | 059

PGS. TS. Nguyén Thong|

CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong

NHA & (Xem Excel TrabangtuNrag....)

1] 2 3 4 5 6 7 8
8| 053 | 0,54 | 0,55 | 0,55 | 0,57 | 0,59 | 0,63
9| 056 | 0,57 | 0,58 | 0,58 | 0,60 | 0,62 | 0,67

10| 057 | 0,60 | 0,61 | 0,63 | 0,64 | 0,65 | 0,71

12] 064 | 0,66 | 0,66 | 0,66 | 0,70 | 0,71 | 0,78

14] 0,70 [ 0,72 [ 0,73 | 0,74 | 0,77 | 0,78 | 0,86

16] 0,74 | 0,75 | 0,76 | 0,76 | 0,81 | 0,83 | 0,92

18/ 0,78 [ 0,80 | 0,81 | 0,81 | 0,86 | 0,89 | 0,99

20| 0,82 | 0,84 | 0,85 | 0,85 | 0,90 | 0,93 | 1,04

25| 0,91 | 093 | 094 | 095 | 1,01 | 1,05 | 1,18

30| 1,00 | 1,02 | 1,02 | 1,04 | 1,11 | 1,15 | 1,32,

PGS. TS. Nguyén Théng]

CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong

NHA & (Xem Excel TrabangtuNrag....)

1 2 3 4 5 6 7 8

35| 1,06 1,11 1,12 1,12 1,12 1,25 1,36

40| 1,15 1,19 1,19 1,20 1,19 1,43 1,38

45| 1,22 1,25 1,27 1,28 1,37 1,43 1,64

50| 1,28 1,32 1,33 1,34 1,44 1,52 1,75

60| 1,50 1,46 1,46 1,47 1,58 1,67 1,96

70| 1,50 1,57 1,58 1,60 1,73 1,81 2,12

80| 1,61 1,68 1,70 1,71 1,86 1,95 2,24

90| 1,70 1,79 1,79 1,81 1,98 2,07 2,43

100| 1,82 1,88 1,91 1,92 2,10 2,20 2,62

120| 2,0 2,06 2,09 2,12 2,30 2,43 2,88

114

PGS. :rgpnguﬁh'r16ﬁﬁ9 2,30 2,32 2,51 2,65 3,17
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NHA & (Xem Excel TrabangtuNrag....)

NHA O (Xem Excel Tra bang

CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong

1 2 3 4 5 6 7 8

tuNragqg....)
6 7

160| 2,33 2,43 2,44 2,48 2,70 2,85 3,42

180 | 247 2,56 2,58 2,62 2,84 3,00 3,64

200| 2,63 2,74 2,76 2,78 3,04 3,23 3,89

220 2,77 2,86 2,90 2,94 3,22 341 4,08

240| 2,91 3,02 3,06 3,06 3,38 3,58 4,34

260 | 3,03 3,14 3,18 3,20 3,52 3,75 4,52

280| 3,15 3,28 3,33 3,34 3,70 3,91 4,47

300| 3,26 3,40 3,43 3,46 3,83 4,07 4,93

320| 3,74 3,87 3,90 3,92 4,30 4,54 5,46

340 | 3,87 3,99 4,02 4,06 4,46 4,71 5,67

360 | 3,99 4,12 4,14 4,20 4,58 4,88 588

PGS. B8ONg4yEa ThodeA8 4,32 4,32 4,72 5,04 6,07

CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong

NHA O (Xem Excel Trabang tu N ra g....)
1 2 3 4 5 6 7 8

950 | 9,25 9,55 9,63 9,65 | 10,34 | 10,91 | 12,86

1000 | 9,64 9,92 9,96 | 10,04 | 10,64 | 11,32 | 13,34

1100 | 10,20 | 10,46 | 10,68 | 10,78 | 11,56 | 12,14 | 14,83

1200| 11,02 | 11,16 | 11,41 | 11,48 | 12,34 | 12,93 | 15,15

1300 13,00 | 13,32 | 13,40 | 13,46 | 14,36 | 15,01 | 17,38

1400 13,80 | 14,12 | 14,00 | 14,32 | 15,26 | 15,83 | 18,20

1500 | 14,54 | 14,90 | 14,98 | 15,08 | 16,02 | 16,74 | 19,10

1600 | 15,32 | 15,69 | 15,78 | 15,88 | 16,91 | 17,60 | 20,24

1700 | 16,08 | 16,46 | 16,57 | 16,66 | 17,73 | 18,45 | 21,34

1800 | 16,84 | 17,23 | 17,34 | 17,44 | 18,54 | 19,29 | 22,30

ﬂees%&gtug%@f?:hﬁlnz,o 18,10 | 18,21 | 19,35 | 20,12 | 2524

1 2 3 4 5 8
400 | 4,25 4,42 4,44 4,48 4,94 5,20 6,40
430 | 4,63 4,77 4,80 4,88 5,31 5,59 6,73
500 | 4,93 5,06 5,06 5,16 5,51 5,17 7,14
550 | 5,73 5,92 5,94 6,02 6,32 6,89 8,25
600 | 6,08 6,26 6,30 6,34 6,90 7,30 8,68
650 | 6,46 6,60 6,67 6,70 7,30 7,70 9,22
700 | 6,76 7,00 7,03 7,06 7,70 8,09 9,69
750 7,07 7,33 7,36 7,40 8,08 8,48 10,10
800 | 7,40 7,63 7,71 7,80 8,36 8,86 10,56
850 | 8,58 8,81 8,87 8,96 9,63 10,08 | 11,85

PGS “Ig"‘ g-?y%?wTwﬁ:g][Q 9,22 9,30 9,99 10,50 | 1¥28
CAP THOAT NUOC
Chwong 4: Mang lwéi cap nwéc bén trong
NHA O (Xem Excel Trabang tu N ra g....)

1 2 3 4 5 6 7 8
2000 | 18,33 | 18,75 | 18,86 | 18,97 | 20,15 | 20,94 | 24,17
2200| 19,81 | 20,21 | 20,37 | 20,49 | 21,74 | 22,58 | 26,01
2400 | 21,28 | 21,74 | 21,87 | 22,00 | 23,31 | 24,20 | 27,83
2600 | 22,73 | 23,22 | 23,35 | 23,48 | 24,86 | 25,80 | 29,62
2800 | 24,18 | 24,69 | 24,82 | 24,96 | 26,41 | 27,38 | 31,40
3000 | 25,61 | 26,14 | 26,28 | 26,43 | 27,94 | 28,95 | 33,15
3200 | 27,04 | 27,39 | 27,89 | 29,00 | 29,46 | 30,51 | 34,89
3400 | 28,46 | 29,03 | 29,18 | 29,34 | 30,96 | 32,06 | 36,62
3600 | 29,87 | 30,46 | 30,62 | 30,78 | 32,46 | 33,60 380,32
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NHA & (Xem Excel TrabangtuNrag....)

CAP THOAT NU'OC

1 2 3 4 5 6 7 8

3800 | 31,28 | 31,86 | 32,05 | 32,22 | 33,95 | 35,13 | 40,02

4000 | 32,68 | 33,30 | 33,47 | 33,65 | 3543 | 36,65 | 41,71

Chuong 4: Mang Iwéi cap nwéc bén trong

rabangtuNrag....)

4200 | 34,07 | 34,72 | 34,09 | 35,06 | 36,90 | 38,16 | 43,38

4400 | 35,46 | 36,12 | 36,30 | 36,48 | 38,38 | 39,67 | 45,04

4600 | 36,83 | 37,53 | 37,71 | 37,89 | 39,84 | 41,16 | 47,70

4800 | 38,22 | 38,82 | 39,11 | 39,30 | 41,30 | 42,66 | 48,34

5000 | 39,60 | 40,32 | 40,51 | 40,70 | 42,75 | 44,14 | 49,97

119

NHA CONG CONG (Xem Excel T

S6 Nha Phong Nha | Trudng Bénh vién Khach san,
dwon | tim khdm | hanh hoc kiém nha diu | ki tc x4,

g cong | dakhoa | chinh | trwong | dudng,nha | trudngndi
lwgng | cfng, |vangoai| vacira phé nghi, trai tra, nha tro

N | nhatré | tra hang | théng thiéu nhi

1 2 3 4 5 6

1 0,2 0,2 0,2 0,2 0,2 0,2

2 0,35 0,39 0,4 0,4 0,4 0,4

3 0,42 0,48 | 0,52 0,6 0,6 0,6

4 0,48 0,56 0,6 0,72 08 08

5 0,54 0,63 | 0,67 0,81 0,9 1,0

PGS. TS. Nguyén Théng]
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CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong

NHA CONG CONG (Xem Excel Tra bang tu N ra g....)

NHA CONG CONG (Xem Excel Trabang tuNra g....
1 2 | 3| 4 5 6
6 | 059 | 069 |074| 088 0,98 1,22
7 | 064 | 0,74 |080| 096 1,06 132
8 | 067 | 0,79 |085| 1,02 113 141
9 | 072 | 084 | 09 | 1,08 1,20 1,50
10 | 0,76 | 0,88 |0,95]| 113 1,26 1,58
12| 083 | 097 |1,04]| 124 1,38 1,73
4 09 | 1,05 |112] 134 1,50 187
16| 096 | 1,02 | 1,2 | 144 1,60 20
18| 1,02 | 1,19 |127] 152 1,69 212
FZE5. TSIy én Thfing] 1,34 | 1,61 1,79 223

CAP THOAT NUOC
Chuong 4: Mang Iwéi cap nwéc bén trong

NHA CONG CONG (Xem Excel Tra bang tu N ra q....

1 [ 2 [3] 4 5 6
25| 12 | 14 [15] 18 2,0 2,50
30| 131 ] 153 [164| 197 | 22 2,74
35| 142 | 166 (1,78 2,14 | 237 2,96
40 | 152 [ 1,77 [190| 228 | 2,53 3,16
45| 161 | 1,88 [201] 242 | 2,68 335
50 | 1,70 | 1,98 [212] 254 | 2,83 3,54
55| - [ 208 [222] 267 | 297 3,71
60| - |217 232|279 | 31 3,38
s el 242 | 290 | 322 4,03 =

1 2 3 4 5 6
70 - 2,34 |12,51| 3,02 3,3 4,18
75 - 2,42 12,60 3,12 3,46 4,33
80 - 2,5 |2,68| 3,22 3,58 4,47
85 - 2,58 |2,77| 3,32 3,69 4,61
90 - 2,66 |2,84| 3,42 3,80 4,75
95 - 2,73 12,93 3,51 3,9 4,88
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CAU HOI ON

DPo6i véi van, ménh dé nao sau day la SAl:
>Van (khéa K) diung dé déng mé nwéc cho
tirng doan 6ng .
> Van1 chiéu chi cho nwéc chay theo mét
chiéu nhéat dinh .
> Van xa bun dé thao nwéc va bun khi tay
riva dwong éng .
—)ann xa khi dat & vi tri ;hép cia mang lwéi

de xakhi tich tu trong ong ra ngoai

124
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CAU HOI ON

So' dd hé théng cap nwéc trong nha phu
thudc:

- tén that cot nwéc cuc bd
> ap lwc nwéc cua dwong dng bén ngoai
> ap lwc tw do cua thiét bi dung nwéc
- Tién nghi ctia ng6i nha

PGS. TS. Nguyén Théng]
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Chuong 4: Mang Iwéi cap nwéc bén trong

CAU HOI ON

Phat biéu nao sau day la DUNG:

> Pwong lwong khéng phu thudc thiét bi

- Pwéng kinh doan éng phu thudc téng
dwong lwong ma doan ong phu trach

> ap lwc tw do cua thiét bi dung nwéc la
hang so6 doi v&i moi thiet bi

- Mang lwéi cap nwéc trong nha luén ludn
la mang lwéi cut

126

PGS. TS. Nguyén Théng]

21



CAP THOAT NUOC
Chwong 4: Mang luéi cap nwéc bén trong

CAU HOI ON

So’ dd hé théng cap nwéc trong nha phu
thudc:

- T6n that c6t nwéc cuc bo
> Ap lwc nwéc ciua dwong 6ng bén ngoai
> Ap lwc tw do cuathiét bi dung nwéc
- Tién nghi ctia ngéi nha

PGS. TS. Nguyén Théng]

CAP THOAT NUOC
Chwong 4: Mang luéi cap nwéc bén trong

CAU HOI ON

Phat biéu nao sau day la DUNG:

> Pwong lwong khéng phu thudc thiét bi

- Pwéng kinh doan éng phu thudc téng
dwong lwong ma doan ong phu trach

- Ap lwc tw do cuathiét bi dung nwéc 1a
hang so6 doi v&i moi thiet bi

- Mang lwéi cap nwéc trong nha luén ludn
la mang lwéi cut
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HET
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