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(») pH (6.5-9.2) (Hydrogen ion concentration) H*
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2095 (1-14) 32[030:03€ §¢) PH 20p5 (7) 0005805:6l0n 3205005 $05300503E8 [B:
(7) oochqpsorlm sgcﬁmoqg§05mogog€:§ooéll pH §é:o‘]m c;qoop_s
oécq:mcﬁgg@o%@: pH gp:clon  325p5qmiand[gésl madqé:  cs0:005q%
9055@8:0% Eoo%ooogo']ooéu
pH
- Hydrogen ion concentration(H")

quﬁ s'aqjéerlors (Acidity) orcg’ o%é:mo@&:@osaoén

pH $§c\3]8 ————— > Acidity

(4---6.5) qjéeooosgqooosi

pH qp:a;ﬂcc: ————— > Alkalinty

(9.5---14) 0%6330396103063
- Textile Industry §¢ Laundry 39§o:§3qq|osa)[3_5 pH op:ooorSsal:x_Su
- pH gpzg)€ 23305§& 2deqmSgP: 030507[gE:[8d8E 01

{Soft Drint, Fermentation, Stell, Fertilizer --> Low pH}

(®) Turbidity (5~25) NTU
Gs‘leﬁ G§’JC¥S(Y$J§CTC§ 035300056:@6@: NTU (Neplometric Turbidity Unit)
Esé:: E;o']ooéu
Turbidity
- NTU(Neplometric Turbidity Unit) Escf:EJooéu
- Fe ooé Salu s'ac§§§s‘jch|c°: Turbidity @6%8&)&5"
- Organic Mineral §& Pathogenic Organism (32€:50&900503:&§:009: )qp:

G@')cf: Turbidity @5&3]5 ssgqocﬁeﬁgiéooéu




Standard Unit

Img/I S107 = 1 unit of turbidity
Treatment

- Centrifuging

- Coagulation

- Sedimentation

- Post Chlorination

(o) EC (Electrical Conductivity) 0!1500)u mho/cm
- qu?)ogf: %6080%8@0583%5%0% 035300')@8:@503&3"
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d sac§oelod
(o%) ooq'gle']ogo']oéﬁqp:@&cﬁ G@%E)ooén
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(@) TDS (Total Dissolved Solid) (0~1000) mg/1
- Solid 03¢ Suspended Solid §¢ Dissolved Solid vpe) (J)§j:§2051
GE:03 03 eulé:00¢) TDS vresloopSi
- Suspended Solid
205053205 g:1 QOO
Gcﬂgoéé}&@&eeﬁewo o']o?c;ws e']ogaoo:qp: (Insoluble Orgnanic

& Inorganic Minerals)



Dissolved Solid

eqpoc8eon  eloyeusslodson:gp:(Insoluble  Orgnanic &

Inorganic Minerals)
Dissolved gases (CO3, H3S)

TDS 20p5 EC 0883:03 0.55 §¢ 0.75 [030:§ Factor §¢  ¢[gnodd)
&5 1 &2 Factor 20pd S0,4*Sulphate) Concertration

C
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(c) Hardness (CaCO3) (0~500)mg/1

cqeo:[g:0d 03E:onn[gts[edo0pdn Hardness gpezogi€ s06[3o[g|6
s'acxgcf:oode eogcf)%f:n
Hardness ( J)‘%lg eﬁoop_S—

(1) Temporary Hardness
(2) Permanent Hardness o%Eso‘Sooéu

Temporary Hardness
- CaSO3, MgNO3, Ca(HCO3),, Mg(HCO3)>

- Boiling [8€ 605q2:8Ea0p51

Permanent Hardness

- CaSO4, MgNOy, CaCly), Ca(NO3)2 Mg(NO3)2
- Boiling [8¢ 605q2:8Ea0p51

0~500 mg/l @05

50~100 mg/1 ssoocf:sfaoocfchogcrc)

100~150 mg/l  s2$pS:cudeqco:

150~150 mg/l  s200&3200E6q CO:

>250 mg/1 EN[=DE
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C ° (% (% N\ O
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(s0) Nitrate (NO3) (0~0.5)mg/1
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(q) Arsenic (As) (0~0.05)mg/l
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Gravity Flow System & Pipe Line Design




Prediction of Population

i n
« P =P (1+—)
n o 100

. Pn = Future population ( by Design years)
* P_ =present population
°n = design year
o = yearly of per decade increase of percentage
© (eg;)
- P = 2500 No
°n = 10 years
o =1.8%
1.8 10

e P =2500 ( 1+ —)

n 100
. = 29882 Nos.
Pump Design

1/2
Rising Main D = 0.969 =1.222Q
D = economical dia in (m)

3
Q = Quantity of pump in m /sec

Suction pipe dia D = 146 \/g

D= mm
Q =m3/min
V =m/sec

Relative carrying capacity of Pipe Line
D\>

N=Y(3)

N = No of branch

D = Dia of main pipe

d = Dia of branch pipe




Hazen-Williams Formula

0.63 0.54

V =0.35464 CH D |

2.63 0.54
Q=027853C D |

-1.85 -487 1.85

| =10.666 CH D Q
D=m

3
O=m /sec

Hazen-Williams Formula

j_::_ I
i __1 o
-
=l _ R.L 110
w| B
o R.L 90

(a)For Pumping (b)For Distribution
Pumping main=4"@ Pipe Dia =6"@
Pumping Length = 650’ Length = 1500
Yield =100 gpm Find Quantity (gpm)="?

Design of pump = ?




Hazen-Williams Formula

(a)For Pumping
D=4"¢
L=650'=198 m

3
Q=100 gpm = 0.008 m /sec

=0.45 m3/min
From Graph,
Pipe Friction Losses =1.7x6.5 = 11"
=3.35m
Actual Head =50"'+ 20’
=70'=21.33m
Total Head = 3.35+21.33

=24.68 m
0.163xCxrxQxH
np x nt
_0.163x1.1x1x0.45x24.68

0.53x0.9
=4.17 KW

=5.59 Hp= 6 Hp

Pump power P =

P

(b)For Distribution

D =6"¢
L = 1500
R.L Diff; =50'+20' =70
I =H/L =70/1500
=46.67/1000

From Graph,
Q =48 Lit/sec
=630 gpm.




Using pumping & Gravity Flow System

RL 150 L = 2500
L= 500 Frmrey
RL70
R.L 50’
Find pump capacity Pumping hour =10 hrs
Distribution pipe dia= ? R.L Diff; =150'- 50" = 100'
Pumping hour =10 hrs =30.48 m.
Population = 5000 Nos Q  =9000 gph
Population growth rate= 1.7% =150 gpm
p =P (1+ i )” = 11.365 Lit/sec
n o 100 3
1.7 (10 =0.68 m /min

= 5000 (1+—=)
100

=5918 =~ 6000 Nos
Demand = 15x6000
= 90000 gpd

3
=0.011 m /sec




Using pumping & Gravity Flow System

Pumping main =1.222 Ql/2
=1.22 ( 0.011)1/2
=0.128 m
= 4"
From Graph,
Pipe Friction Losses = 3.6x5
=18'=5.48m
Total Head=Actual Head + Friction Losess
=5.48 + 30.48

=3596m=36m

_0.163xCxrxQxH

T npxnt
0.163 x1.1x 1x0.68 x 36

- 0.9 x 0.58

=8.41 KW
=11.27 Hp=12 Hp

Pump Power P

Distribution Line

Q =11.365 Lit / sec
L = 2500'
R.L Diff; =150’-70" = 80"

I = H/L =80/2500
=0.032 =32/1000
From Graph,
D =4"¢
Pipe Friction Losses = 23/1000x2500"'
=57.5'< 80’ (OK)
D =3"0@
Pipe Friction Losses = 70/1000x2500'
= 175'>80’(Not ok)
Pressure Head at Last Pt = 80’-57.5" = 22.5’




Transmission Main (or) Pumping Main

A Pumping main is to be laid from a tubewell to a elevated tank and Trestle.

1.

o U bk whN

Yield of Tubewell 8”dia = 9000 gph

Pumping mainsize  =4"dia
Rest water level =25 ft
Pumping water level =50 ft

Total length of Pumping main = 1300 ft
Capacity and Head of required pump = ?

EX 1

=
Total Lift

RL=12%

RL=100

Total Pips Length= 1300 ft




Transmission Main (or) Pumping Main

Q =9000 gph =150 gpm

=0.68 m3/min

Pumping main =4"Q@

From graph,

Pipe friction losses = 3.6/100x1300'= 3.6x13 = 46.8’
Total head = 50'+25'+50"+15'+46.8’

= 186.8’
=56.93 m~ 60 m

. . 0.163xCxrxQxH
Pumping capacity =

ping capacity ——"
0.163x1.1x1x0.68x60
- 0.9x0.58

=14 KW
=18.77 Hp
=20 Hp
Pumping capacity =20 Hp

Head =60 m




Transmission Main (or) Pumping Main

EX .2

Elact Cantifuzal Famp

RL=100

& =suction lift

Q=250gpm =1.14 m3/min

EL=1%E%

Q=250 zpm
Total Length = 12100
Pumping Main=&"0

Pumping main =6" 0
Total Length = 12100’
Actual Head = suction lift + R.L Diff;

= 8'+(158.5'-100")
= 66.5
From graph,
Pipe friction losses = %lelOO’

=154.88’

Total Head =66.5'+154.58’
=221.38 =67.47m
=68 m

0.163xCxrxQxH

pump capacity =

_0.163x1.1x1x1.14x68

0.9x0.62
=24.9 KW = 25 KW

=33.39 Hp=35 Hp
Pump Capacity

np xnt

=35 Hp, Head =68 m




Transmission Main (or) Pumping Main

= L=60 d=3a
Q=100 gpm =0.45 m3/min
L = 600’ Total Head = 40'+41.52’
Pumping main =3" 0@ = 81.52’
R.L Diff; = 10’ = 24.84m ~25 m
Positive suct; Head = 8 PUMp capacity = 0.1639;?;; QxH
Total Lift = 10°+30'+8"-8’ _ 0.163x1.1x1x0.45x25
— 40’ 0.9x0.55

692 = 4.075 KW
Pipe friction losses = — x600

100 = 5.5Hp

= 41.52' _
Pump capacity= 5.5Hp, Head = 25m

Q = 100 gpm

000




Gravity Flow System

Gravity Flow System

Q = 800000 gpd
=42 L/s
L = 1350’
R.L Diff; =160"-85'= 75’
I = > = 55,55/1000
1350
From graph,
Q — 6"@
Pipe friction losses = 22 1350’
1000
= 54" < 75

Pressure head at last pt =75" — 54’
=21’

000




Pipe Line Graph

- 1|

Icnadler 4 Pipe Diameter Selection

The required pawer for pump ¢an be calculsted by folirming foemuta:

0.1637-Q-H
P=C ————= (kW)
Mot
¥-Q-H

=G (HP)

; 4.5’,”"0

Whera,
P : Power requred for the prime mowes
C : Excess Motor 1.101.20
Enging 1.15-1.25
T : Specific weight of pumped Sguid (ko)
Water 1.00
Seoa water 1.0G
Q : Capaoty (m¥min)
H : Yotal head (M)
iy : Pump efficiency
¢ Trarsmission efficiency
Faduction gear box with honzontal
spurgears 082-058
Raduction gear box with level gesrs

0.90-0.85
Flat bell 0.80-0.63
V-l 0.893.095
Shatt coupling 10
Appreximasle pump elficiency fig. 414
100
bod prarres
spon Fnshe S
- e ot 30 205 e
B 70 ‘jﬁ‘ Py rerced Yo
& : % B =55 oz =
(2} o,,#‘
-. g w M
. = = [
‘ F4
0
n l
0: 02 04C£085» 2 2 & 8510 40 C0B0I1C0 200
Cagaciy, midmn

The pump ellicency changes according 10 tha typa of punp 1he capacily, head.
Spe6d and various other conditions. It &5 dilicu® 10 defing this 18210r in & general
MINNEr of 10 calculale it by a simpie equation, Fg, 4-15 shows 1he Sppr oximate

affcioncies 10r redarancs.

00 J



Pipe Line Graph
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Pipe Line Graph
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Pipe Line Head Loss Table
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Pipe Line Head Loss Table
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Pipe Line Head Loss Table
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Pipe Line Head Loss Table
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Pipe Line Head Loss Table
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Pipe Line Head Loss Table
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Pipe Line Head Loss Table
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Pipe Line Head Loss Table

-
0
0

0270 | 820 | 64°0 00zl |
gLT0 | ¢ 0 €40 OSGLL
AL 20 £9°0 00LL
L0 6270, 290 050L
Ll "0 b2 %0 ag-0 000+,
BEL0 992 "0 G50 066 _
SELE0 65270 7470 086
WEL <0 G420 ¢Go - 046
Le 052" 0 250 095
s 9hE 0 L&D 046
9z o%2 0 05°0 . o6 |
TaL0 | gee™0 6t70 OchH
(AR L¢gto . B8R0 : 0eh
6LL "0 88e*0 |. éwrg o6
ALLTO | zzevo St°0 - 006
7150 | T reilerg. 40 068 |-
LU0 gLe"o M 70 088
60L "0, B0Z*0 -| ogy: &e
LOL0 | wozto | leneo. 096
0L "0 0020 | ‘9L4°0 058
G ) : |
i2k . wll el ulr | ue I HIDT
............. IJPilﬁkill!iﬁklllf!l!l|111| B . fJIFJlllélil_

@#SCHE Tad guoTTeS TeTaedur = §

l...lll]!}.l.l.'.lstlirl‘:.]llllil..f

S0T avVdH CIVHOTILOIHA




Pipe Line Head Loss Table

L4™0 QgL #3"¢T 269 M_:AQOﬁ.
990 92" 1 ¢9*z %9 00%2
1L9°0 9L L 2h'e ¢h"G 00ce:
260 80" zeta GG , 0QLE
LG"0 4670 20" Ve ol A e 0002 -
&0 €H:0 W6 L T 0"l 0%6L
94° 0 83°0 57 L ¢q " el 006HL
rarale 780 Gl Q¢ "4 g 08B L
w0 08°0 - 9™t oLt L*2L, 008 L
Ot"0 94,"0 85°L 88" ¢ Joa AP ; 0441
2¢*0 2l 5 < L9°¢ 8°0L | 0041
Qg0 '89°0 cheL 05"¢ B L0651
#E'0 90 e L AR e 009L
2¢"0 190 Lec L LLE 916 i o561
0%°0 AT 6L eb"e ¢9° 2 004 L
ge"o ¢80 2Lk rl*e 6078 - 04hL
920 050 A dE¥e S - oohL
§8"0 w0 86°0 OH"E 20" 4 Q4¢l-
¢2°0 "0 26°0 ¢e'e 9" S 006 L
L2°0 0. 680 60°2 "G osel
u9k wil a8l uOl e 49 | 'l e " RADT

oL = D cggnutu Jod BUOTTES TetIadnl =

“FIE 00l dad §S0T aVEH TYNO T 01 LE

A,
i

Q-
(o)
(o)



Pipe Line Head Loss Table
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Pipe Line Head Loss Table
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Pipe Line Graph

'CONVERSION FACTORS FOR SANITARY ENGINEEERS

1O OBTAIN

BULTIPLY BY MULTIPLY BY TO ORTAIN
ACRER 43560 SQUARE FEET FEET 3348 | CENTIMETER
ACRE 4047 SQUARE METERS FEET 0.3046 METER
ACRES 4840 SQUARE YARDS

FEET OF WATER 00285 | ATMOSPHERE
ASRE FEET 43,560 CUBIC FEET FEET OF WATER B2.43 LB/ 8QFT
ACRE FEET 325,651 CALLONS{US) -§- | FEET OF WATER 0.4335 LB /SN
ACRE FEET 271543 GAL, {IMP)
ACRE FEET 1233.49 CUBIC METERS FEET /MIN 30.49 CM/SEC
ACRE FEET 027 MGD (IMP) FEET / MIN 1.097 KM/ HR
£TMCSPHERE 2992 INCHES OF HG GALLONS(U.S) 3783 GUBIC CM
£TLOSPHERE 3380 | . FEET OF WATER GALLONS(U.S) 01337 CUFT
ATMOSPHERE 1470 LB/SQN GALLONS{U S 3785 LITRES
#TMOSPHERE 108 TON (SQFTL GALLONS{U.S) 083267 GAL. iV}
CTHTIMETER £.3337 INCHES GAL. (IMP} G160 CurT

GAL. (IMP} 454 LITRES
Om/SEC 1,969 FEET /4N GAL. (iMP) 120095 | GALLONSILS)
CriSEC 0.0328 FEET { SEC

GAL. (U8} 83453 |LBS OF WATER
U0 FEET 00283 CUBIC METER QOF WATER
CUSIC FEET 748 GALLONS{U.S) ;
CUBIC FEET 6.24 GAL. (IMP) GAL. (IMP} - 10.00  {1BS OF WATER
CUBIC FEET 2832 UTRES QOF WATER
CUSIG REET 62,43 LBS A

US GPM 6.0085 TONS / DAY
CUFTISEC 06463 MGD (U.S) ‘
CLFTISES (15386 MGD (M®) IMP GPA4 73 TONS / DAY
Ci =T (3EC 448831 GPM (US)
SUFTISEC 403 GPM (IMP) " HORSE POWER 5§50 | FTLBISEC

- HORSE POWER 0.746 KILOWATTS

il CUBIC METER 3.31 CUBIC FEET .

‘| cuacMETER %64.2 GALLONS(U.S) INCH 254 | CENTWETERS

5| CuBLCMETER 200 GAL. (1P}

S CUBIC METER 10 TON (METRIC) KILOGRAM 275 L3

KILOGRAM / 1423 | Las/sam




Pipe Line Graph

o

" CONVERSION FACTORS FOR SANITARY ENGINEERS *
MULTIPLY BY TO QAR - MILTIPY Py [ oo E
KILOMETER 308 FEET PARTSPER - 106 LB/ MILLION
MILLION : GAL (iP)
KLOMETERHR | 06214 MPH PARTSPER 19 W3/ LITRE
KILOMETERHR 5466 FT/MIN MILLION 2
POUNDS/SQUN | 006804 |  AiMUSHPERE |
KILOWATTS L7316 - FTAB/SEC POUNDS/SQIN 2307 | FEET OF WATER
KILOWATTS 1341 HORSE POWER POUNDS/SQIN 06 F  RUSTUETER
LITRE 0.03531 cust & | saem 01550 SO |
LITRE 0.2642 6L, (US). SQFT 7 SQGM
LITRE 0.22 GL. (IMP) SOFT ooQ:zg SQUKETEF
o F [saN o], 64s QM
WETER 3281 FEET § .| SQKILOMETER | ™" 2474 ACRES
METER C1084| YARD. § Y. SQKILOMETER: |:...0.3861 QM
| e |0 f | SQMETER -y - 1076 SQFT
MILE 1809 KLOMETER | |'SQMETER | o419 SQYARD
MILE/ HR 447 CM/SEC. [ | SQMLE.. | 640  ACRES
MICE/HR - 800 FI/MN. o samlLE. | . 25901 SQKILOMETERS
MILE /HR 1609 KM /HR AT Y
MILE /KR . %682f © METERS/MIN. TONS(LONG) .| - 1016 KILOGRAM,
o sungnasn| s e st Bl TONGLONG culbees Bk w « = [§
MGD#J.5) 1547|  CUFT/SEC: TONSLONG) | - f2]  TONS (SHORT)
MGD {ikP) 1852  CUFT/SEC TONS (LONG) 204 GAL (IP)
MGD 695 “GPM - '. , .
L v. i fa S B | TONSQMETRIC) {f - 3006 KiLOGRAM
WILLIGRAM | o PPM || TONS(METRIC).|. . 2405 T
LITRE R ool | TonsMETRIG: | - 220 GAL(US).
PARTS PER 00584 GRANSUSGL. § f . Ll
|, MILLION ' ¢ TONS{SHORT) {1 2000 . LB
| PARTS PER 007016)  GRAINS/IMP GL, TONS{SHORT) | 907.18 KILOGRAM
MILLION ‘ : § TONS {SHORT) 200 GAL (IMP)
PARTS PER 8345|  LBIMILLION o o
MILLION GAL (US) TONS /DAY 0.1864 GPM (U.8)
P R AL R LR LR DT Mm&m@h&ﬁ
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Water Circulation in Nature

feep storage -;:E : .

Design Life for Project Components of
Water Distribution System

TABLE 5.1
:% DESIGN PERIODS FOR PROJECT COMPONENTS

Component Design period
(ycars)

1 Storage by dams : 50
2 Infiltration works 30
G Pump scts

() All pnimec movers except clectric motors 30

(11) Electric motors and pumps 15
4. Water treatment units » 15
3. Pipe conncections to the scveral treatment units 30

and other small appurtenances ; :
6. Raw water and clear water. convcymg mains 30
7. Clear water reservoirs | at thc head works, 15

balancing tanks—and 7 scrvice reservoirs (ovgr

head or ground level)
8. Distnibution system 30

Y




Vaiues of C in Hazens William’s formula
Recomrnenckd values for
Descriprion of she pipe
New pipe Design purposes
s e = .-
), Cast iron pipes 130 100
2. Oalvanised iron pipe greater than
50 mm 120 100
3. G.l. pipe SO mm and below used for .
house service connection 120 55
A, Asbestos cement pipe 150 120
~ A Plastic pipes 150 120
#. Concrete pipes 140 110
Welded stecel pipes. 140 100
Miveted steel pipes 110 i ~ 9
Bieel welded joint pipe, lined with
fsement or bituminous enamel 5 140 110
Wooden pipes : : - 120 120
Vitrified clay T ' 130 : 110
Masonry » ' —- 120

Head loss:
Hazen-Williams Coefficient

C Condition

150 PVC

140 Extremely smooth, straight pipes; asbestos
cement

130 Very smooth pipes; concrete; new cast iron

120 Wood stave; new welded steel

110 Vitrified clay; new riveted steel

100 Cast iron after years of use

95 Riveted steel after years of use

60-80 Old pipes in bad condition

o Jo



Surveying

A 5 Vertical angle

\ o

Az

= NS

f

Surveying using Stadia

%rtical angle

I

ical rod, so it needs to be
ance measured
anccting the

T LT
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Entrance Losses

7 |
Losses can be = h =K, —
reduced by K, ~1.0 2g
accelerating the flow
grgdgallyand &, a0
eliminating the
vena contracita \
K_~ 0.04
Reference Table for Pipe size selection (C=100)
te 280 1200 F— o-0O8 1
1Icoo E— ot 1
2 200 0O —4 o-2
Qo soco |- o-2 g
£ oo |- o-3 3
& 1oo - o-_‘ “ O-a
B eo $OC - 2: . S
70 Y 1-O 2 -8
= 0. . 400}~ 4
-~ ,. so ; 2 —~O-e }
§ - S 300 |- t 1 .
- 18 2 s 1 (» 8 ~do-7
= a0 blorris - rdlidt 8 : e
- u 200 b= £ é o - :
g o~ 18O t. £ e E -: o9 .
:,..o § L 16O t.. = lo E —‘.-oz
‘ “ & . ssofp = 4 =
v OB E. 120 - b~ 20 g ] Y -
O Y A R R R P -l 1 =
T Sl e N == e 8
ﬁi\é‘Z§7°~— § o g oy §
- - : HES— tco = . gy SRS
g o-3 < - QO B b — -: e >
‘ T - so |- 200 422
oO-2 - -4 D
3 &S O L. 300 -t 2 -6

' Fig. 9'8. (Hazen Williams Nomogram, C=100).
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What is EPANET
EPANET is a hydraulic and water quality

simulation model.

* no limit on the size of the network that can be

analyzed
* computes friction headloss wusing the Hazen-
Williams, Darcy-Weisbach, or Chezy-Manning formulas

* includes minor head losses for bends, fittings

* models constant or variable speed pumps

Pipe Network Modeling By EPANET 2.0

i% EPANET 2 - Net2.net
ile Edit Jiew Project Report Window Help

DE@s =X guEmd M Xt QAURE O~ NXT

Auto-Lengith Off ’ GPM H| 100% |X,Y: 93.06, 31.07

o



The EPANET Model Require Input Data
To Simulate Hydraulic

1. Physical Components
1.1 Node or Junction
1.2 Reservoir
1.3 Tank
1.4 Pipe
1.5 Pump
1.6 Valve
2. Non-Physical Components
2.1 Pump Curve
2.2 Demand Pattern

Physical Comonents

Reservoir

Junction

Valve

2J%



Junction Property

Demand Pattern

Pipe Property

Froperty Walue

*Pipe 1D 5
“Start Mode 5
*End Mode z
Dezcription

Tag

“Length 250
*Diameter 200
“Raoughness 100
Loz Coeff. 1]
Iritial Status Open
Bulk. Coeff.

Wall Coeff.

Flow -15.61
Welocity 0.m
Unit Headlozs 0.00
Friction Factor 0074
Reaction Rate 0.00
Quality 0.00
Status Open

Valve Property

Property Walue

4 alve |D E
*Start Mode 4
*End Mode 9
Description

Tag

“Diameter 200
“Type PR
*Setting B
Loss Coeff. 0
Fixed Status Mone
Flives 8.00
W elocity 0.00
Headloss 310
Huality 0.00
Statuz Active

°Jd

Pattern Editor fX
Property YW alue Pattern 1D Diescription
“Junction 1D 2 H 1R ({Hrwdinanfla
-Coaordinate 3275.00 Time Period 1 |2 |3 |4 |5 |E |;.. |8
o e 6366.67 Multplier 08 07 0B 07 08 11 12 13
Description %/ 3
Tag
*Elevation 0 4
5 1
Baze Demand 30 "
Diemand Pattern 1 3
Demand Cateqories 1
E rritter Coeff & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
i Time (Time Period = 1:00 hra)
[mitial Cluality
Source Luality Load... Save... 0k Cancel Help
Actual Demand 24.00
Total Head 910
Pressure 910
Cluality .00




Pump Property

Froperty Walue

*Pump [0 9
*Start Mode 1
*End Mode 7
Description

Tag

Pump Curve 1
Powser

Speed

Pattern

Imitial Status Open
Effic. Curve

Energy Price

Price Pattern

Flow 272.00
Headloss 914
(uality 0.00
Statuz Open

Pump Curve

Curve Editor Lt
Curve |D Dregcription
[1 [FLIMF 1
Curve Type
|PUMP = |
Flin | Head | -

|
100 10 Ld
300 9
500 7
E00 5

100 200 300 400 500
- Flow (CMD})
Load. . Save... 0k Cancel Help

Reservoir Property

Reservoir 1 @

Property W alue

“Fezemoir D 1
H¥-Coordinate 93¥5.00
Y-Coordinate #700.00
Description

Tan

*Total Head 1]

Head Pattern

[ mitial Cluality

Source Quality

Mt [nflow -272.00
Elenvation 0.oo
Pressure 0.00
Cluality 0.00

Tank Property

Property Walue

“Tank D B
#-Coordinate 189377
‘r-Coordinate E912.38
Dezcription

Tag

“Elesation 0
“Initial Lewvel 10
“Minirnurn Lesel 1]

M aximum Lewel 20
“Diameter 50

P irirmumn % alurne

W alume Curve

Mixing Model Mized
Mizing Fraction

Feaction Coeff.

| mitial Cluality

Source Quality

Met Inflow -172.50
Elevation 10.00
Pressure 10.00
Quality 000

o J6




Darcy-Weisbach Eauation

fLV’
H .=
2gD
H = Head Loss (m.)
f
V = Velocity (m/s)
f = friction factor
D = Diameter (mm.)
L. = Length (m.)
2
g = gravity acceleration (m/s )

Hazen-Williams Equation

V1.85
Hf = 185 117 L
(0.85C) R

H = Head Loss (m.)

f

V = Velocity (m/s)

C =Roughness

R = Hydrualic Radius (m.)
L. = Length(m.)

°J?



Roughness for Hazen-Williams (Cy)

(Pipe Description)
AC (Asbestos cement)
Brass

CI (Cast iron)
Glass

PVC (Polyvinyl Chloride)
Copper

GI (Galvanized iron)

ST (Steel)

Sequence for Network Modelling

1. Collect Data

¥

2.Prepare Data for

Input ‘

3.Simulate Network

V

4. Network
Calibratio‘

5.Applie Network for Case

Study

130-140

130
140

140-150
130-140
120

140-150

OJO)




Work Shop 1
l30 m
P 20¢
30 m.Q
30 m. F
qL) e k<]
40 m.Q=:
30 m. -
O = g
* For all Pipe Use Roughness = 100
* For all Junction Use Base Demand = 80 CMD * Total Head of Reservoir =5 m.

Work Shop 2

Pump

Pump Curve

Q H
100 10
300 9
500 7
600 5
* For all Junction Use Base Demand = 50 CMD * FCV Setting= 20 CMD.

°Je




Work Shop 3

From Work Shop 2 For all Junction Replace Base Demand With 40 CMD

Demand Pattern

® Junction B,C,E,F,G,H Use Demand Pattern1 (House)

® Junction A, D, J, K Use Demand Pattern 2 (Business)

Demand Pattern 1

Time Period 1 2 3 4 35 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Multiplier 0.8 0.7 0.6 0.7 09 1.1 12 13 12 1 1 12 13 1 08 09 1 12 13 14 12 11 1 09
Demand Pattern 2

Time Period 1, 2 3 4 3 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Multiplier 04 04 04 0.6 08 1.1 13 14 13 1 1 12 13 13 12 1 1 09 0.8 0.7 0.6 0.3 03 04

Work Shop 4

: Diameter of Tank A= 30 m. Initial level 5 m. Minimum level 0 m. Elevation = 0 m.

Pump Curve

*FCV Setting= 40 CMD.

Pump Q H
* PRV Setting= 6 m. — -
300 9
D (1) 7 . 500 7
100 m. 600 5
" ®Junction B,C, D, E
=3
K
A% &
100 ! Use Demand Pattern 1 (House)
@g ® Junction F, G, H, 1
»
O 100 - 100
). r Use Demand Pattern 2 (Business)

* For all Junction Use Base Demand =50 CMD  * For all Pipe Use Roughness = 100

O?O




Water Pump

4

WH A2 x61'S
BH. P~ = T5%0°54

«637°7 say 638. Ans.
Problem 4'2. Design a pumnplng station to lift water from a well

to the treaiment plant. Follov ang Is the data avatlable,

Quantity of water to be lifted dailyws 40000 m®

Length of suction pipe w30 m
Length of rising meomn ' w70 m
Coeffictent of friction -0l
Pipe diameter -0 em

Pump works for two shifis, each shijt being of 8 howr durotion,
Combined efficiency of pump and motor—70%,.

Static head through which water is 1o be ruised =25 m.
Soletlon. Quantity of water = 40000 m’

Total pumping hours«16

Required pumping capacity per hour
40000

) S ’
6 2500 ny
Discharge per second
T =07 o'
W7t 1O % 077 w00 kgfsce
hoelbm
SO 001 x(304170) (007}
feme Ax (06 =i
Hehidohpo 254 4302934 m
'.-7-'”/.
- , o Wl 0029734 )
A B.H.P. T5% 555030 w3912 Ans,

O?O
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