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ABBREVIATIONS

HBG = Handbook of Gravity-Flow Water Systems (Thomas D. Jordan .Jnr,)
MST = Manual of Standardization VWS (Sarvodaya Rural Technical Services)
WHO = Worlds Health Organization

HGL = Hydraulic Grade Line

Q = Flow

L = Distance

H = Head, Height

@ = (Pipe) Diameter

Omin. = Minimum Flow

Qmax., = Maximum Flow

Qreq. = Required Flow (Design Flow)
1/sec. = Litre per Second |
1/min. = Litre per Minute

1/day = Litre per Day

m/sec. = Meter per Second (Velocity)

FORMS:

Form A = Preliminary Survey (Form A ~ F available in MET)
Form B = Spring Measurements

Form C = Friction Losses in PVC Pipes

Form D = Hydraulic Profile

Form E = Symbols for Situation Plan

Form F = Headloss throgh Orifice

Form G = Hydraulic Calculation Variants

Form I = Survey (Situation & Hydraulic)
Form I = Tezhnical Information (I/a)

Technical Information (T/b)
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SARVODAYA RURAL TECHNICAL SERVICES

STANDARD PLANS / REVISED 1988 (Type A : Entrance door, steel)

(Type B : Manhole, concrete)

SILTBOX

Volume 3001- 8001 (Type A) s - 01
Volume 3001- 8001 (Type B) S - 02
Volume 10001-20001 (Type A) With valve chamber S - 03
Volume 10001-20001 (Type B) S - 04
Volume 3001- 8001 (Type A) With valve chamber S - 05
CHAMBER

Valve 60cm x 45cm c - 01
Valve 60cm x 100cm c - 02
Pressure Break / Collection C - 03
Distribution C - 04
TANK

Volume 2M2 / 3M2 / 4M2 / 5M2 (Type A) T - 01
Volume 2M2 / 3M2 / 4M2 / 5M2 (Type B) . T - 02
Volume 6,5M2 / 8M2 / 10M2 / 12M2 (Type A) T - 03
Volume 6.5M2 / 8M2 / 10M2 / 12M2 (Type B) T - 04
Volume 2M2 - 15M2 (Ferro=-cement) Drawing 1 T - 05
Volume 2M2 =~ 15M2 (Ferro—-cement) Drawing 2 T - 06
VARIOUS

Attached tap(s) vy -~ 01
Stand-pipe "86" vV - 02

Stand-pipe "88" vV - 03




Form A:

PRELIMINARY SURVEY FOR VILLAGE WATER SUPPLIES

Name of villng.e: T U P O PO U
Divisional Centre responsible: .......coovvvvev e PP
District/Electorate/ATCa: ..uiiiiiiiiiiiiiiie i e
Population: ........cocoviviriiin e reeraenae e P

{nfrastructure: ......... PO S

Present water condition: ..............ovevviienn. e e e e e et ettt ettt et
Type of sources available: .............. G PO
Altitude source:...........oociiiiiiinnn. oo Altitude consumers: L. Y
Protection zone for springs: .........ocoiivvininnn. e YO
Yield of springs: S 1:iovviiiiirviineeriena, S 2. e e

8 B Cerivees [ A e eraeae
Months of dry season: ................. et eerare s B SRR

Name and address of contact person: ...........oooeivinnnan. e e

Overleaf: Handsketch about the project area and the sources



Form B
8. g’} ag)e.

SPRING MEASUREMENTS / &8¢ ¢cfunt 028210 @R@

..................

TR AT Y U PP RPN
(0ved »P)

| D114 4 ol OO Divisional Centre @.................

(2edfzdne) DedBa dDneddm

Date, when measured
deo &a Bemes
Ina

Spring 1
1 08 ado®

Location: ....
(BA0®)

..................

Spring 2
2 BB ecfum

.........................

.........................

Spring 3
3 s88 ecfum

.........................

Spring 4
4 608 ocfom

.................................

.................................

.................................

.................................

.................................

.................................

.....................

................................

.................................

---------------------------------

.................................

.................................

.................................

.........................

.........................

.........................

...........................

.........................

.........................

.........................

.........................

.........................

........................

........................

........................

........................

.........................

........................

.........................

........................

........................

........................

Remarks : Use for all measurements the same bucket.
Measure the spring at least every week once at the
same spot. Write in the list above the time it takes to
fill the bucket. Write beside the volume of the bucket

or give its dimensions.

2O Bac® 99 B®OEY e Sm® midmar
D08 méwm. RO dHwewust wBend &
D30 Mok @@ 8¢ I8, mtima DS
B8O om § micw NAOOC 4016 ~eS gom adex
00 SED. enedmens dee Jem @ e et
BB 8o mee o nlunast admsd Iz,

s e e
Volume ....... ......... Liters! 805
[CETOEY 1) DI Gallons ¢y®
p L= j].
I
\(

Jea |



Friction Losses in PVC Pipes

Nominel Fipe Size

inner Dioreter
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HYDRAULIC CALCULATION
AND PROFILE

V 1 LLAGE : % 8 % 8 8 s ES SRS " . 8 8 &
SURVEYED BY:...ivernn... oo
TaTE:, i iniininnnas cecsciaeen

CHECKED BY:.eeevvnveennnnnn.

SCALE VERTICAL 1: 0O
SCALE HORIZONT 1: 000

PIPELINE:
FROM: TO:

4% 58 0TS EE S PASE LS ETERELEERY

g Wyos

POINT No.

DISTANCE BETWEEN POINTS
REDUCED LEVEL m
STATIC PRESSURE HEAD a
DESTGNFLOW 1/sec
PI?E SIZE (Type 1.5.0.1000)
FRICTION FACTOR /100
FRICTION HEAD m
FRICTION CHAINAGE m
DYNAMIC HEAD "
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SYMBOL S FOR DRAWINGS

- 8 -—
SrmBOL USED FOR SYMEQL. USED FOR
o O s

(svprer | DisTaraution )

EXISTIANKG PIRPE LINE

IMPORTANT BuikinNGgS

Clranata

SeHook.
4‘/'
- -
| SRRING WiTH PROTECTIOA e FOOT AwZWrs
Zows -7 Ny
vY.
i Xabel-—
Sy 8OX il Nl ROAD
/e
//
i
VALVE CHAMBLER M"""* RAILWAY Ling&
"‘1}4’%

Mouis our
PRESTLRE SREAK
Tavn 2

WASH OUT WrTH SLdls

AADLY FrEdids

PRESSUNE BREAK TANK RIVERS
NASH PLACE FOREST
WASH PLACE
Tar 4 STAND PIRF ThMPck

STORALR YANK 1
Va 4‘4“"

STORALLE TANK

ChlER, STELP JLOPE

LR

BRIDGE , CUuLVERT

\ - _
A
) !
i NELL & WELL WITiT HAND PUMP T&A LAND
e
- A ——
. \""\‘ \
7 »
i BORE HOLE NITH HAND BMP
/./ / JHa
’
4
r
P [:] [j

NOA RETUR A VALYE

B

ANON REFURN VALYE




F % BEaE,
Form B2

de »esd me g Srigan @83 O» Neudl smBa.

Headloss through an Orifice in a Pipe

BD6eas ne §8» d¢ S A¢ vOtom DO Sl moRdE enlmeest EnT hEum dew
CNEED B Bed SHoe LEX ™y RS qud Be@s gt eopedsd o O™
@@ wpdfe oum.

A simple way of regulating the flow at tapstands 1n case of excessive hydraulic head is through the
installation of an orifice plate, i.¢. a plate made from brass, into the pipe leuding to the tap.

PVL SOLKEY

/ ArC Pk Su3eed Edodoma
— N v el — D, = ORIEICE DIAMETER
898 »meed Bdnonn
D D u AOMINAL DIAMEYER
b - - :I - No oF PyC PIOE
/ﬂ 888 »c:d qmen Sdnos
— Wi . 2 Di w WTERNAL DiAwETER
| — i |

QF Ry & BIRPE

e CMIEICE PLATE (BARASS)

Sxf¢ws dind O Bewsd B mc@d Bldm®ee Sxiced g®ens B mea R ¥ee oD eDos
I O¢r vbd,

The headloss through an orifice is dependent on the pipe diameter, size of orifice, and the flowrate through
the pipe.

-8 200 80 8. 8. 25 3D ¥ Bdwdw ad »C wen v »Bedemd 808 0.2 wepd
OB s (65.0L1.6¢. cuitinn HBOC f1f BHBa H8B wien? ©.28) von c:eesw.'. Fresnizm
Seafl 0B ¢ om L.

For a design flow of 0.2 1/sec (standard design flow for a tap in SRTS projects), and for nominal pipe
diameters of 20 to 25 mm, the following approximate headlosses may be obtained:

E3eed Bdmdue Dy (8.8) 688 e Beoed e (8) -
Orifice Diameter Do (mm) Headloss through Orifice (m)
s 59
4.0 M
4.5 21
50 138
58 9
6.0 6.5




HYDRAULIC CALCULATIONS — VARIANTS FORM G
—_ 10 —
V.W.S. of: Date: Sheet:
Point |Distance| Static | Pipe Tap Flow Friction {Friction |Friction |Dynamic
head rate  [lossrafe| (oss  |chainage |pressure|  Remarks
NO {m m g mm NO \/s /o m head




SURVEY FCRM
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FORM

H

village:.-....l................l'l.-.ﬂ..DiBtrict:..l...l..............'II.

Project Nosteiiveaonese . SUrVEeyOYrtoeaseaoacas

l..Il.‘ll"Date:......ﬁ......

Points | Angles:

Distggcé Rematks

(from-to) horizontall

vertical

Ca

culationg:

Dy

D
v

Reduced level

Pt.]| level

—t - —
—_ e
_ pu— — S
— —— - —

4 s e e e e . e




TECHNICAL INFORMATION (GWS only)

LI B

Name of Project iveeeveveso.

District et asenarsrenns

Population

.
LR B R B RN I IR I R R R R B Y R B

- .
LRCRE R NS I BN I A I I I O RO A B I Y A )

»
L R A I R R R I A A I I Y B N O I

n-nncc..aoonnqtu:ulo.oovuu

WATER DEMAND

x 45 1/day/consumer
x 10 1/day/student

S rvessns LRI I I A R A I A I N )

Total excl. Growthfactor

WATER BALANCE DRY SEASON
Total yield .....1/sec x 60 x 60

Water demand incl. Growthfactor

X

Estimated overflow / shortage

WATER BALANCE WET SEASON
Total yield .....1/sec x 60 x 60
Water demand incl. Growthfactor

Estimated overflow / shortage

SEDIMENTATION CHAMBER (Siltbox)

(1/sec
(1/sec
Outlet Qmax of Designflow (1/sec

Inlet Qmax wet season X

Inlet Qmin dry season X

X

Volume chosen

DESIGN FLOWS
Mainline Siltbox ~ St., Tank 1

Mainline Siltbox - St., Tank 2
Mainline Silthox = Distr., Chamber

LR R I R R B R A R RN I R R I I I SN S I RN R )

L N N RN I R R R R R R R A B I U I A SRR R R

_‘12/3_

N O N N N Y N RN

FORM T /a

I N NN AN

Sources: Dry Season: Wet Season:
Spring 1/sec 1/sec
Spring 1/sec 1/sec
Spring 1/sec 1/sec

1/sec 1/sec
Total Yield: 1/sec 1/sec

LN NN R

LI R R ]

sesnssssens X oua.Growthfactor

=sssasrasa:1/day

24 hrS ='.l|ll'llll
= iitidddddasl/d3Y
24 hrs ™. cuverennas
®ssisaasassl/day
Siltbox 1 Silthox 2
60 x 20) vesess.1/20min, | .......1/20min.
60 x 20) eeeness/20min. | .....,.1/20min.
60 x 20) veoavsel/20min, | .......1/20min,
'.'.'.".L 4 » »u @ I.L
y (Qreq) (Qmax)
da
_56266_§5§T = saesal/sec | L....1/sec
1/da
™ BEA00 sec, " seasal/50C | asgsl/sec
= "§KZG%LEE§' = sazzal/mec | a..n . 1/sec
e " "56265422¢" = sersal/sec | L...0.1/sec
/4-
T R0 ek = asseel/ooe | Loiial/sec
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TECHNICAL TNFORMATION (GWS only) FORM T /b

DISTRIBUTION SYSTEM Tank 1 Tank 2 Tank 3 Tank 4

Water Demand 1/day (incl.Crowthfac.)

Distribution Ratio (Parts)

Pipe @ for Distribution (Chambur)

Inlet Qmin 1/sec (Dry Season)

Inlet Qmax 1/sec (Ref, Designflow)

STORAGE TANK CALCULATION (For additional tanks use backside)

TANK NO: 1 INLET ....1/sec |  DEMAND DIFFERENCE | WATER LEVEL
PERIOD hrs;| liters: | %: | liters: + /- liters:
5.30~ 8.30am 3 S T L 2 I seenvensne
8.30~11.30am 3 vevesroes | 10 cuiiinnee ] eriennienn Ceeteaanan
11.30- 1.30pm 2 P ERETE I - N IR T TR R Ceasereens
1.30~ 4.00pm 2.5 | ..., R I L O T Cerianeas
4,00~ 7.00pm 3 T I 1% I I e
7.00~ 5.30am | 10.5 | ivvenene | 5] eeinvnnnn Lresncacaas erneesane ]
rm]_)__.g;_:llx,yiea",ld e E o sessas o ke s = Daily demand‘ C)verflow---l
Storage Capacity (min.).........L = .........M3 Tank size chogen =,...M3
Tank is filled within .....ivveeeveee..nrs, (must be less than 10 hrs)

FLOWDIAGRAM (Handsketch)

Prepared by fiviinvesneenes
Date Teoenanas
Tech, Advisort..coverveeon.s

Signature HE
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TANK NO: 2 INLET....1/sec DEMAND DIFFERENCE | WATER LEVEL
PERIOD . ] hrs:| 1liters: | %:| liters: +/ - liters:
5.30- 8.30am K 30)..... I BT e s
8.30-11.30am 3 ] eeean.. 10 cavenns P ‘e tressensas
11.30- 1.30pm 2 | cheenne., I5 | teenasene | suns teenee Ctesssereuy
1.30~ 4.00pm 2.5 ciieen... 10 ] seevnnes P P vee
4,00~ 7.00pm 3 tesresenn 30  eevvvwnoe | sesnvnonns veeecaseae
7.00~ 5.30am | 10.5 | ......... 5 eeeenenn. peeieseees | oaiieiins e ]
Daily ~  yield = . ........)  liiieviens = Daily demand Overflow-J
Storage Capacity (min.)....co... L = ..e0vee..M3 Tank size chosen =,...M3
TANK NO: 3 INLET....}/SGC DEMAND DIFFERENCE WATER LEVEL
PERIOD hrs:| 1liters: | %: | liters: + /- liters:
5.30- 8.30am 3 | vl 30 ..., A TR IO .
8.30-11,30am & 2 I IS (1 I
11.30- 1.30pm 2 | teeeen P 0 - T [ [
1.30- 4.00pm 2.5 ] seuunn PR B 10 O O I,
4.00- 7.00pm K 1 R O
7.00- 5,30am | 10.5 | vuurue... S veveveeee Loveasoanns et esas e
Daily o yield = ,.......0] | ....e.... = Daily demand Ow.rerflo\ur--—-l
Storage Capacity (min.)...... e L m o e M3 Tank size chosen =....M3
TANK NO: 4. INLET....1/sec DEMAND DIFFERENCE | WATER LEVEL
PERIOD hrs:{ liters: | %: | liters: +/ - liters:
5.30~ 8.30am 3 B |0 O L I .o
8.30-11.30am K IR T B R R T T IN IEET TR RS
11.30- 1.30pm 2 L e 15 e [ e R TP
1.30- 4.00pm 2.5 cinencens 10 .00e0tee PR N
4.00- 7.00pm < T EUU 30 | verirnnen [ evneennee | venerninn
7.00- 5.30am_| 10.5 | ....... vol S5l evenennee Loneeereaee b vusinenen, ]
Daily : ~ vyield = ...o0v00ef |l osesaanes = Daily demand Ow.rm-flmur--J
Storage Capacity (min.).........L = .........M3 Tank size chosen =.,..M3

Tank 2 is filled within....eeseesoeoooonvrnasnose hrs (must be less than 10 hrs)
Tank 3 is filled within..vveesesvsessesseseceess.hrs (must be less than 10 hrsg)

Tank 4 is filled WithiN.......... I hrs (must Le less than 10 hrs)
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GRAVITY WATER SUPPLY DESTCON & HYDRAULIC CORRESFG:LDENCE COURSE

LESSON NO 1 : Chapter 1 : Intake of Spring

Chapter 2 : Dimensioning of Sedimentation Chamber

Chapter 1 : Intake of Spring

Refer to: HBC page -99- 11.1. Introduction
11.2, Site Locations
MST page -9- 2.2, Spring Measurements
2.3, Quality Test of Springs

3.2. Spring Catchments

Example 1.1.

Qmax = 1.5 1/sec (Spring flow during rainy season)
Qmin
L

H = 0.7m (Head; hight between outlet spring and inlet siltbax)

¢
Qreq

0.85 1[sec (Spring flow during dry season)

25m (Distance from spring to siltbox)

50mm (Outlet pipe springcatchment to silthox)

1.0 1/sec (Required design flow)

Question:

Is the selected pipe ! of 50mm sufficient?

Do we need an overflow pipe at the catchment?

First Reach:

0.7m

Headloss: —s2—— x 100 = 2.8m/100m or 2.8%
25m e}

Second Reach:

Refer to table "Friction Losses in PVC Pipes" (Form C)
Accordingly to this table Qmax = 1.55 1/sec

Conclusion:

The minimum pipe @ should never be smaller than S0Omm.

Selected pipe @ of 50mm is sufficient because Qmax = 1.55 1/sec
compared to Qreq = 1.0 1/sec.

One overflow pipe of P 50mm is needcd.




- ]4 - T —

\ T
Situation to Example 1.1. (Handsketch) _hh\H““ﬂx\‘ cqﬂﬂ:;;nf ”/,/’//’ﬁf

|ﬁTﬂke w Somm TS

o LN
Siithox L=28 == overflow
L nl=qgce G(.
;'?bia ‘-"Mk’ zj—
=T

Exercise 1

Design the Intake and Overflowpipe according to the following informations:
Spring flow during rainy season = 2 1/sec. Spring flow during dry season =
1 1/sec. Distance spring to siltbox = 20m ; I = 0.4m

Designflow = 1.4 1/sec. (Refer to example 1.1.)

Use this space for calculation etc.

FXERCISE 1 (Solution)

Headlane: *Q*ﬁm— x 100 = 20/100m_or 29
20m 2o 190m_or 24
Qmax : @ S0mm = 1.3 1/sec < Qreq
@ G3am = 2.3 1/sec > Qreq

Conclution: For Tntake 1 x ¢ 63mm or 2 x ¥ SOum

For overflow springecatchment win, 1 x (8 S0mm

IR LIRS




_lfj'_

Chapter 2 : Dimensioning of Sedimentation Chémber (Siltbox)
Refer to : HBG page ~102~-104~ 11.6. Sedimentation

11.7., Service Pipes
-114-115- 12.1. Introduction
12,2, Settling Velocities
12.3. Detention Time
MST page -9- 3.3, Siitbox

Example 2.1.

Spring Flow: (Inlet)
OQmax = 0.45 1/sec or 27 1/min
Qmin = 0.25 1/sec or 15 1/min

Design Flow (Outlet)
Qreq. = 0.30 1/sec

Questiog&

What is the required volume of the siltbox to allow a minimum retention time
of 20 minutes? Selected pipe @ for the outlet is @ 25mm with a maximum

poasible flow of 0.4 1/sec. (During rainy season only).

First Reach:

Qmax from spring during rainy season (Intake)
= (0,45 1/sec x 60 = 27 1/min x 20 = 540 1/20minutes

Second Reach:

Qmax for outlet pipe (¢} 25mm
= 0,40 1/sec x 60 = 24 1/min x 20 = 480 1/20minutes

Third Reach:
Overflow at siltbox (during rainy season only)
= 540 1 - 480 1 = 60 1/20minutes or 3 1/min

Conclution:

Siltqu‘with volume of min 480 1 is needed.
Take standard plan of Silthox V = 500 1




EXERCISE 3 (Solution)

- 16 -

Exercise 2
What is the required volume of the Siltbox?

The following informations are given:

Retention time = 20 minutes
Spring flow Qmax = 0.21 1/sec
Qmin = 0,16 1/sec

Design flow Qreq = 0.20 1/sec
Qutlet siltbox = PVC @ 25mm; Qmax = 0.3 1/sec

Use this space for calculation etc.

EXERCISE 2 (Solution)

Spring flow Qmax = 0.21 1/sec x 60 x 20 = 252 1/20winutes

Minimum volume of silrbox = 252 1 /  take standardplan V_= 300 L

Exercise 3
What is the required volume of the Siltbox, and what is the expected

flow during rainy season at the Siltbox ?

The following informations are given: )
Retention time = 20 minutes
Spring flow Qmax = 1.60 1/sec
Qmin = 1.00 1/sec
Design flow Qreq = 0.80 1/sec
Qmax = 1.00 1/sec

aver-—

Use this space for calculation etc.

Spring flow (rainy season) (max

Designflow (outletpipe) CQmax

L3

1.6 1/sec x 60 x 20 = 1920 1/20minutes
1.0 1/sec x 60 x 20 = 1200 1/20minutes

Overflow at siltbox (during rainy scason only) = mlgg_l/ Ouinures

Minimum volume of siltbox = 1200 1, / ev. better 15001
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GRAVITY WATER SUPPLY DESTGN & HYDRAULIC CORRESPONDENCE COURSE

"LESSON NO 2 : Chapter 3 : Design Period, Population, Water Demand
Chapter 4 : Design Flow of Mainline Siltbox -~ Storagetank

Chapter 3 : Design Period, Population, Water Demand
Refer to: HBG page -27-29- 4.1, Introduction

4.2, Design Period

4.3. Population Forecast

4.4, Water Demand

MST page -9- 3.1. Water Consumption

Example 3.1.

Calculate the Water Demand for a village with the following information:
Population = 450 people

School = 200 day-students

Daily Consum. = 45 1 per person (Possible due to good spring available)

Spring Flow = 25 1/min during dry season

Note: For the increase of population and consumption which is ahout 35%
increase over a period of 20 years, as well leakage and wastage of
water which is about 10%, it is advisable to take a GROWTHFACTOR of

1.1 - 1.5 to consider the future water demand,

First Reach:

Daily Water Demand

450 x 45 1/day/consumer..... veseasrsaseess = 20250

200 x 10 1/day/student.....cveenvneeavanss = 2000
22050 1/day

Second Reach:

Design of future Water Demand
Growthfactor 1.3 x 22250..........c00vaue. = 33375 1/day

Third Reach:
Water Balance (during dry season)
Spring yield, 25 1/min..iiivinrencernseaes = 36000 1/dny

Estimated consumption incl. future consum, = 33375 1/day

2625 1/day

Estimated overflow... =

L N A I A I R R R A A Y
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Exercise 4
Calculate the Water Demand as well Water Balance during dry and rainy season

for a village with the following informations:

Population = 150 people
Spring Flow = 0.12 1/sec during rainy season
0.06 1/sec during dry season
Growthfactor = 1.3 (This factor of 1.3 includes in this example the increase

of consumption only, assuming there is no increase of

population.

Use this space for calculation etc.

EXERCISE 4 (Solution)
Daily water demand incl. future demand:

150 x 45 1/day = 6750 1/day x 1.3 growthfactor = 8775.1/day

Water balance: (rainy season)
Spring yield: 0.12 1/sec x 86400 sec.

Consumption incl. future demand

10368 1/day

8775 1/day

Estimated overflow = _1593 1/duy

_— RS LA A LR e

Water balance: (dry season)

Spring yield: 0.06 1/sec x 86400sec = 5184 1/xec
Consumption incl. future demand = 8775 1/day
Estimated shortage = ~35901 1/day

Conclution: During rainy season sufficient water available, see overflow.
During dry season in future shortage of 3591 1/day possible,
Therefore: Rainy season 45 l/day/person / dry seson about 35 1/day/person or

less, if the population increase.
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Chapter 4 ¢ Desipn Flow of Mainline Siltbox — Storagetank

The Design Flow is calculated by dividing the total consumption per day

(Water Demand incl. ey. Growthfactor) by 86400 seconds,

Demand - D
DESIGN FLOW  Qreq (1/sec) = wategeagga?sngi;dsgL w

Example 4.1,

We want to know the Design Flow based on the informations given in example 3.1.
As there is a sufficient spring yield available as well an estimated overflow
during dry season, we can take the estimated Future Water Demand incl, Growth-
factor for the calculation of the Design Flow.

Design Flow Qreq = %%%FE = 0.386 1/sec

Question:

What is the required pipe @ for the mainline siltbox to storagetank assuming
the following informations are given:

L = 400m (Distance siltbox - storagetank)

H = 40m (Head; hight between siltbox - storagetank)

Qreq = 0.386 1/sec

First Reach:

Headloss: wzggg—— x 100 = 10m/100m or 10%

Second Reach:
Refer to table "Friction Losses in PVC Pipes" (Form C)

Accordingly to this table:
Headloss (Frictionloss) 10%Z, PVC § 20mm Qmax = 0.29 1/sec (to small @ )
10%, PVC @ 25mm Qmax = 0.49 1/sec (suitable @ )

Conclusion: _
To guarantec the required Design Flow of Qreq = 0.386 1/sec, we have to

select PVC pipe @ 25mm with approximately Qmax = 0.49 1/sec.
= R e
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Exercise 5 '
Calculate the Design Flow and required pipe @ for the pipeline siltbox to
storagetank. What is the maximum flow (Qmax) of the selected pipe?

The following informations are given:

Daily Water Demand 22000 1/day (incl. future demand)
Siltbox 135m
Storagetank H = 100m
Distance Siltb.- Tank = 700m

EXERCISE 5 (Solution)
ition,
Designflow : g%j%%Qgég = 0,25 /sec

35m -
Headloss: 700m  * 100 = 5m/100m_or 5%
Proposed pipe @ : @ 20mm Qmax = 0.19 1/sec —» not sufficient.

25mm = 0.33_1/sec —= 0.K,

zg:z:n@gg§=;===;.¢_

Exercise 6
The following.information is given:
Village population = 300 people
Growthfactor = 1,4
Spring flow = 0,22 1/sec during rainy season -
0.17 1/sec during dry season
Siltbox H = 121m
Storagetank H = 100m
300m (Siltbox to Storagetank)
Calculate: Water Demand, Water Balance dry season and rainy season,
‘Design Flow(Qreq), Pipe @ Siltbox to Storagetank, Design Flow (( ax)

Distance L

and required Volume of Siltbox.
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EXERCISE 6 (Solution)
Daily water demand incl, future demand:
300 x 45 1/day = 13500 1/day x 1.4 growthfactor

Water balanc: (rainy season)
Spring yield: 0.22 1/sec x 60 x 60 x 24

Water demand incl. future demand

Estimated overflow

Water balance: (dry season)
Spring yield: 0.17 1/sec x 60 x 60 x 24

Water demand

Shortage in future (after 20 years)

Designflow: §é%§89§£; = 0,218 1/sec
Headloss : -5:8— x 100 = u/100m or 7%

Siltbox: 0.22 1/sec x 60 x 20 = 264 1/20minutes

R N T B B AR

19008 1/day

= 18900 1/day

SR IR AN R T A e R

= 14688 1/day

18900 1/day

4212 1/day

take Plan Y = 100 1.
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GRAVITY WATER SUPPLY DESIGN & HYDRAULIC CORRESPONDENCE COURSE

LESSON NO 3 : Chapter 5 : Capacity Design of Storage Tanks
Chapter 6 : Distribution Ratio

Chapter 5 ; Capacity Design of Storage Tanks
Refer to: HBG page -124~126— 14.1. Introduction

14,2, Necessity for a Reservoir
14,3, Capacity
MST page -11- 3.4, Storage Tank

Consumptionpattern

The consumptionpattern shown in the HBG page =126~ are based upon direct
observation of typical villages in Nepal, Although no actual fieldstudies
have been done in Sri Lanka to determine the pattern of consumption during
the day. SRTS for the purpose of design assumes, that the consumptionpattern

over the day will roughly be like indicated below:

SRTS Consumptionpattern

Hours of the day 1 L Percentage of daily consumtion
5.30 am - 8.30 am = 3 hrs 307 of total daily water need
8.30 am - 11.30 am = 3 hrs 10% “h- T
11.30 am - 1.30 pm 2 hrs 15% - - .
1.30 pm - 4.00 pm 2.5 hrs 10% -t - -"~
4.00 pm - 7.00 pn = 3 hrs 30% ~n- -
7.00 pm = 5,30 am = 10.5 hrs 5% ~ - —k-
24 hrs 100%

H

Example 5.1.

The project population of a village is 350 people,

Safe yield of the source is 0.25 1/sec. (during dry season)

The total daily water demand including growthfactor is 20000 1/day.
Calculate the required storage capacity, by using the assumed SRTS -

consumptionpattern.’
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Y= Daily water demand incl,

Y= Overflow early morning (1600 L)

PERIOD INLET DEMAND DIFFERENCE | WATER LEVEL
hrs:| 1liters: | £: | liters: + /- liters:
5,30~ 8.30am 3 | ..27e0. | 30]..6000 | 3302 | 7. 330,
8.30-11.30am | 3 | .47ee .| 10 ..2.0.?@. +. 700, | .m.2600
11.30- 1.30pm | 2 | ..A800 | 15| . 3000, | 71200 | TS84
1.30- 4.00pm | 2.5 | ..228¢ .| 10 2‘9"0 +.250 | = 3550 3
4.00- 7.00pm | 3 230 | % |. 6000 | =3300 "'..‘:&5.'9)4
7.00- 5.30am | 10.5 | 9450 | s|. . looo. | + 8450 | +.1609]
Daily spring vield = ?/600)’ B 20009)1’; Daily demand‘ Overflow _L
__S_thorage Capacirty (_mir_v_.)..é.‘?.s.-o..L = 6 .&?m Tank size chosen ﬁ.]...’ﬂ

= Daily spring yield (0.251/sec x 60 x 60 x 24 = 21600 L
growthfactor (20000 1)
)= The maximum shortfall during the day (-6850 L)

Conclusion: The required storage capacity is 6850 L, (The maximum shortfall

during the day). This volume is rounded off to the next available

étandard-plan, lets say recommended volume is 7000 L / 7 m3

After calculating the required storage capacity always check whether the

recommended tank(s) will be filled up during the night within 8 hours.

Check: Spring yield 0.25 1/sec x 60 x 60 x 8hrs = 7200 L

Recommended volume of tank

= 7000 L =

OJKI

Exercise 7 (Solution)

Calculate the required storage capacity for the village descriped in

_.exémple 3.1,

(one tank only)

PERIOD INLET 25 1/mip., DEMAND _VDIFFERENCE- WATER LEVEL
hrs:|{ liters: | %: liters: t [ - liters: |

5.30~ 8.30am 500, |30 |l0ALS |- 585125 | ~S3512.5

8.30-11.30am Y500, | 10| 33315 | #1625 | = 4380,
11.30- 1.30pm 3000, | 15| 00625 | =7:006.05| ~ 435625

1.30- 4.00pm | 2.5 | 3.290..110] 3332¢€ |+ 42.5 "5.‘.7.".‘.341»3

s.00- 7.00m | 3 | F300. | 30 |[00I2S =S98 | I HTA S|

7.00- 5,3%0am | 10,5 | /57450 | s i e rglies 1_2425‘]
Daily spring yield 3"009 Ceetoa. RN L u.! Overflow — ]
Storage Capacity (mm.).l/. 1/561 /i 1‘;5‘ MU Tank size chosen = /2 M3

Gheck: Spring flow 25 1/min. x 60 x 8 hrs. = 12681

= Tank size 12000 1 = 0K,
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Chapter 6 : Distribution Ratio

If a GWS scheme needs more than one storage tank, it is necessary to allocate
the accurate number of consumers benefiting of each tank. Thereafter by

knowing the daily water demand of beneficiaries for each tank, the Distribution -

Ratio can be calculated as shown in the following example.

Example 6.1.

Spring
h = 155.00m (siltbox)
Safe yield: 0.35 1/sec

<;
e
&
4

SITUATION

Tank A -
h = 100.00m Tank B
h = 85.00m
Consumer:
150 people = 10125 1/day Consumer:
300 day*studentg= 4500 1/day 80 people = 5400 1/da
Total = 14625 1/d§1*

Total = 5400 1/day*

* = Total Daily Water Demand incl. Growthfactor.

Distribution Ratio:

Tank A = 14625 l/day _ 2.7 _
Tank B = 5400 1/day 1
Conclusion:

As there is sufficient water available we can use instead 2.7 : 1 the ratio

'3 : 1 vhich makes it possible to use standardplan C - 04,

Inlet
Recommended distribution for 3 : 1 according plan C ~ 04 is: sffq& '
For: Tank A (Section A) Tank B (Section B) 3]
63 H
(:)parts @ 63mm (:)part @ 20mm Redoton 1w T ;wanu
or: 3 parts @ 75mm ¢ 1 part @ 25mm _ W e o
¢ T e e 94 sy
CANS"S e iy ¥ e il i d
&ﬁﬁﬂi;ﬁ‘ &) SWTRox

o i és// T
To &+ - 7o -
Jank A ' Tnks B



Exercise 8

What is the required pipe @ ; Qreq and Qmax for Scction A (spring - tank L=375m)
and Section B (spring - tank L=180m).

Refer to example 6,1,

*

EXERCISE 8 (Solution)

! e3en
Section B : (safe yield) = -0:32.1/sec

- = 0,0875

= imas T

léggg (Designflow = 0.0625 1/sec)

t]

0.35 1/sec x 3
4

Section A : (safe yield)

14625 1/day

. i - = - = 27 3
Section A : Designflow 86400 soc 0,1692 1/sec
Section B : Designflow = ~—2eaosll2%C = g 0695 1/sec
Required pipe @ for sectinn A:
Headloss: 5%%;,"";‘ x 100 = 14.66.m/100m @ 20um Omax = 0.35 1/sec (Q20fe= 0.2623)
Required pipe @ for section B:
Headloss: Tfgu- x 100 = 38,88.m/100n, 920w Osax = 0.58.)/sec (0sufe= 0,08)

Exercise 9
Calculate the Distribution - Ratio as well the required pipe @ ; Qreq and
Qmax for each section.(A, B and C).

Spring
h = 250.00m (siltbox) STTUATION
Safe yield: 0.7 1/sec

Lo Distribution—
: S l6, chamber No 1
<. o
: N h = 100.00m
-

Distribution-
Tank No 1 chamber No 2
h =_80.00m

(12800 1/day)*

L=4Som @ Tank No 3
SEcTION @ h = 45.00m

(27000 1/d:y )*

Tank No 2
(20000 1/day)*

)* = Daily Water Demand incl. Growthfactor.

(Use back-side of this page for calcularion ete.)
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FXERCISK 9 (Solution)

Distribution system: TANK 1 __TANK 2 TANK 3
Water demand 1/day P 12800 1/day 20000 1/day 27000 1/day
o o 12800 _ 20000 27000 _

Distribution ratio: T?gﬁﬁ;/f] 19800 //1 .56 I’BUDK//z
Pipe @ for distribution: 1 Part 11/2 Parrs 2 Parts

= @ 20mm = ¢ 32mm =} 40mm
Inlet Qmin (1/sec) : 0.1555 0.2333 0.3111

. L .‘_‘ [ |
Section A: 150 “)(0 7 1/sec = safe yield)
Headloss: ~:352— x 100 = 25% :
600m =55

Selected pipe @ : 25mm Omax = 0.8 1/sec Qreq = 0.7 1/sec —> 4.5 Parts

e T Y

Section B:

Headloss: =228 yx 100 = 7.14%
’ 280 A s L4

Selected pipe @ : 25mm Qmax = 0.4 1/sec (not sufficient) Qreq = 0.5444 1/sec
(0.3111 + 0.233%)
32um Omax = 0.8 1/sac 0.K. 2 Parts + 1.5 Parts

better combination of pipe sizes;

assumed Qmax = 0.6 1/sec

100 x15 = (4.5% x 280m)
14.5% - 4.,5%

Section C:

= 24m @ 25mm

Headloss: “IsomT X 100 = 7
mm Ouax = 0,42 1/sec Qreq = 0.3111 1/sec —» 2 Parts

EXERCISE 9 (Ratio for Distribution Chamber)

(Solution) Sketch in addition to solution of exercise 9

-

DmﬂumnmummmmRm>1(h3%)

7/0/\/
¢33%, ~
”,
2222::\\““~Hkh
arly ) = ]y WA
Jo 32 Ho

3/ PARTS

) DISTRTBUTTON CHAMBER NO 2 [70& :2)
SECTIon [y

LI N 'i:)_’:'u'” ) .[“) 0_1 M..,_._._Tﬁl_h_{\._\ HU -ﬁ ?'f /‘“ wm. A
SRR :._l A rm—— T R AR
2 PAPTS

V' PARTS
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GRAVITY WATER SUPPLY DESICN & HYDRAULIC CORRESPONDENCE COURSE

LESSON NO 4 : Chapter 7 : Topographic Surveying

Chapter 8 : Flow Rate, Pipeline Design

Chapter 7 : Topographic Surveying

Refer to: HBG page -16-26— 3,1. Introduction
3.3. Barometric Altimeter
3.4. Abney Level (Clinometer)

3.8. Surveying with the Abney (Clinometer)

As it commonly happens within SRTS the topographic survey is divided up in

two separate surveys. One for the so called "Situation — Survey" and the

other one for the "Hydraulic - Survey". The situation survey indicates all

the important marks as roads, rivers, houses etc. The hydraulic survey
indicates the alignment of the pipeline from the source to the storage tank
and the distribution to the standposts, These two surveys are needed to
draw the final situation plan, normaly to scale 1:5000. Beside using the
standard form H for surveying, it is advisable to maintain at the same time
a freehandsketch of the plan, to mark all survey points or other important

fix-points.

Example 7.1,

Sketch of Hydraulic Survey (By using a copy of the previous made situation

-

plan, scale 1:5000),

Siltho X

(Z¢/1@32
. S Colvar! 3 F]D
T 1 Phollrfwal -~ =" T\
Ev. eKm;,-mD | Bl g—} E’JD 7
._,--""”_- ﬁﬂh‘::;-__ r -
< ] Sl
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Chapter 8 : Flow Rate & Pipeline Design

Refer to: HBG page —58-73- For introduction and general information.
MST page -11- 3.5. Distribution System
3.6, Piping

Flow Rate

The required flow rate depends on the number of consumer at each tap. The
minimum flow rate for one tap is 0.10 1/sec. (0.05 1/sec.), If many
consumer are expected at the same tap, the flow rate has to be increased
to 0.2 1/sec.

In general use the following recommended flow rates:

1 0.10 1/sec
2 0.20 1/sec
3 0.30 1/sec
4 ~= = 0.35 1/sec
5
6

fl

Tap minimum flow

—f—

i

—_

T

0.40 1/sec
0.45 1/sec For every extra tap add 0.05 1/sec

— -

]

Example 8,1,

Sketch of Flow Rate Design (Refer as well to example 7.1.)

-

g
Sl'h‘bo -




Pipeline Design

Refer to: MST page ~13- 3.7. Hydraulic Calculation

To work out the most suitable dimen=sion of a pipeline section, it is advisable
to use standard Form G as a workshect first. lLater on the final design is
transfered tc Form D, the Hydraulic Profile. The hvdraulic profile creates a
visual, easy to understand picture of the topographic elevation along the
pipeline. Tt is not a worksheet, but the presentation with lots of information
of the final pipeline design. Therefore it should he carefully laid out

and kept clean. (Not too many eraser traces.)

Note: Form G does not replace Form D. The Hydraulic Profile remains always

necessary for all Gravity Water Supplies,

Example 8.1,

Explains how to work out the most suitable pipeline design for section 2

by using stanard Form G ( Hydraulic Calculation Variants).
Pty M= 85co

Refer also to sketch of example 8.1,

Taank

h= 10005
Distance: '
Tank — Tap 6 = 220m Z:7
Tap 6- Pt.10 = 50m
Pt.10- Tap 7 80m
Tank -~ Pt. 6 = 100m

Key Plan of (y
Section2 L

Hydraulic Calculations — Variants

Point [Distance| Static { Pipe Tap Flow ~[Friction |Friction {Friction |{Dynamic
head rate |loss rate] (ags  |chainage |pressure|  Remarks
NO im m gmm | NO /s ||m/joon) m head

7 0 | 2s | 25 | 2 |03 |4es] 93s] 735 |Isec| o«

TC 130 | 20 | 20 | | | 0.2 | S5 | 682] /6J7 | 383 |0l 5 feconr?

| Secondt ASSUMphon:

%Q?o 25 (2 | 2 103 (42¢ | 935|935 1568 O. k.

P

T 430 | 20 |25 | [ |02 |20 | 26| L% 505 |0 M
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Exercise 10

Pipeline Design of Section 3. (Refer also to sketch of example 8.1.)

Distance:
Tank — Pt.5 = 185m
Pt.5 - Tapl= 70m

Key Plan of ] [ﬁ]-/ )
[_J U h- @Pg.oa

[l

Section 3

Exercise 11

Pipeline Design of Section 1. (Refer also to sketch of example 8.1.)

Distance: Tk
Tank - Tap 2 = 200m h=/00 pp
Tap 2 — Tap 3 = 130m 035 4kec,
Tap 3 -~ Pt. 8 = 70m
Pt. 8 ~ Tap 4 = 130m
Tap 4 = Tap 5= 70m

.“&’fﬂifﬁ Key Plan of

TS Section 1

hz fo.00

Question to Exercise 10 and 11

Work out the most suitable pipeline design for section 1 and 3. llse enclosed
Hydraulic Calculations - Variants Form G.

In addition to Exercise 10 make use of the Formula "Combination Pipe Sizesg"
as descriped in the HBG on page -71-72- to guarantee a Residual Head or
Dynamic Pressure Head of 5m at Tap 1. (H = 15,00-5,00 = 10.00m)

We will finalize the Hydraulic Profile for the sections 1-3 duriag the

Intermediate Seminar. Please send your Calrulations = Variants in advance.
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Point |Distance| Static | Pipe Tap Flow |Friction {Frichon |Friction |Dynamic
head rate |lossrate| |pss  chainage | pressure]  Remarks
NO {m m g mm NO (/s | m head

|

Exetcise 10} (Sectipn 3) Sdlution

01255 | IS [ (02 |5281 /338|162 |neT Sefficiont

\i .

%
2255 | 15 1@ | 1 (0.2 |205 481 |44/ losa |0k,

\

| Exeﬂcise 11§ (Sectidn 1) Sqlution

b0 | 15 |G | 4 |035 /75|35 |35 |5 | on.
™o lino |25 @9 3 (03 (425|652 202]15% ] 0
B ulo |35 126 |2 |02 |20 | Yoo |1302]2198
el 30 |30 (20| 1 (ol | 15| los|l14or|1593

0.2 | 525 1050 1952 14| 0.4

%ﬂ/'?w kEY 4
T_% 7o | 30 [ |0/ [ 1S | los WS} 743 | 04,

lanka|20 115 |25 | 4 |05 |88 |Hoo [Iloo | 4eo |nef suffiont

Task in addition to Exercise 10 (Solution)

Used formula "Combination Pipe Sizes" as descriped in HBG page -71-72-

H = desired headloss, 15m - 5m = 10m

L = total pipelength, 255m

X = small size pipelength, ? (m)

Fl1 = frictionl. factor large pipe, @ 25mm = 27

Fs = frictionl. factor small pipe, @ 20mm = 5.3%

- 100H - (F1 x L) _ 100 x 10 - ( 2 x 255) _ 490 _ _
X Fs - F1 B 5.3 < 2 = w5y = 148n @ 20mm

Conclution:
107m pipe @ 25mm
148m  pipe @ 20mm
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GRAVITY WATER SUPPLY DESIGN & HYDRAULTIC CORRESFONDENCE COURSE

LESSON NO % : Fxercise 12 : Combination of pipe sizes

Diagrammatical and arithmetical method

Exercise 13 : Pipeline Design and Hydraulic Profile

Exercise 12
Calculate the length and diameter of the smaller-sized pipe and larger-sized

pipe to guarantee a desired natural maximum flow of 0.8 1/sec,

SILTROX .
ndoom  peiced B .

For diagrammatical method use Vertical Scale 1:1000 / Horizontal Scale 1:5000.

For arithmetical method use Formula HBG page -72- / -203-

Use this space for calculation (arithmetical methnd)

Exercise 12 (Solution)

1. Reach: Maximum head loss gggmrjﬂﬁgﬂ x 100 = 11.66%
1200m =

-

2, Reach: Refer to friction loss table.
By frictionloss 11.66% ,... @ 25mm

wees @ 32mm

0.52 1/sec. (Qmax)
1.00 1/sec. (Qmax)

L}

3. Reach: Combination of pipe size @# 25mm & @ 32mm possible,

Refer to formula page - 31 = or HBG page - 72 -

L = 1200m
X =2
Fs = @ 25mm; 24% X = 100 x 140 - (7,5 x 1200) _ 5000 = 103m

F1 = ¢ 32mm; 7.5% 24 - 7.5 16.5 ——

H = 140m

Conclution:
30%m pipe @ 2%um
897m pipr @ 3mm
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Use this space for diuagrammatical method

”DII-Q. _SCak = 135000 I
Vert. Scale:= [:]000 s |
<>
= I
~ . Soom
A\ &
L= /200 m 5
A 900 m & Z2man + A 300m 825 mm L
]



Exercise 13

_35..

Work out the most suitable pipeline design by using Hydraulic Calculation -

Variants, Form G, based on the following survey data,

In addition prepare the Hydraulic Profile by using Vertical Scale 1:500 and

Horizontal Scale 1:5000.

Section: Elevation: Distance:

Tank 100 m

Tank - Tap 1 200

Tap 1 80 m

Tap 1 - Tap 2 180 m

Tap 2 70 m

Tap 2 — Tap 3 220 m

Tap 3 50 m

Tap 3 - Tap 4 150 m

Tap 4 60 m

Tap 4 - Tap 5 300 m

Tap 5 70 m

HYDRAULIC CALCULATIONS — VARTANTS FORM G o

Point |Distance| Static Pipe Tap Flow  |Friction |Friction |Friction |Dynamic
head | rate [lossratel |gss  |chainage | prassure|  Remarks
NO (m m g mm NO /s lom | fizad
e |20 |BD |5 04| 22 | 44| 44|56 0.4
" 40l 180 | 30 |25 | ¢ 035 | S4 | 991 | 1412|1588
i e |0 Jas | 3 |03 | 42 | 92¢ | 23.36|%.64
73740150 |40 |2es | 2 102 20 | 30 (23|84
P As|3e0 |30 |2 |/ |0/ | 15 | 45 3086 |~08(|{ mia S o0
"2 180 |30 |32 | ¢ (035 | LIS | 315 | 2S5 2245 Ok,
Tt 7122 | so |@s) | 3 |03 | 42 | 924 639|332 | ou.
344150 [ 4o |@9) | 2 |02 | 20|30 |10 | OU.

sl30 |30 (@) | I o) | 1S |45 (2427 S| O,




| STATIC CLEVEL

Exarcise 13
Hrzac (oRR. CouRsE
SURVEYED BY:.iveeennnnennnn.
DATE:...... Ceeereennenen. ...
SCALE VERTICAL 1:500
SCALE HORIZONT 1:5000
PIPELINE: j
FROM: TO: "‘E
Temés - 190 ! xS
------- s e I E N E NN EE] % g
! Q)
& %8 P et TSI TSN . L L A B B N ) : [-
=+
---------- PRI I B I IR I I Y IR ey xf
T
'Si : : 1
H i s I i
POINT do ! T 72 73 T Y T¢
DISTANCE BETWEEN POINTS _ 200 ’ 2720 /<o oo
STiTT: PRESSURE HEAD m 20 3o So Yo 3
DESIGHFLOW 1/sec i o-y 0.3 - o.7 o.}
PIPE SIZE (Type 1.5.0.1000) & 32 8 28 RS & 20 !
FRICTION FACICR m/100 ‘ 2.2 4.2 2.0 ! L5 f
FRICTION HEAD m 4.4 : 9424 3.0 | 4.5 i
FRICTION CHAINAGE m 4. 4o 7.55 /634 439 2429
DYNAMIC HEAD m 1S.60 22.45 3321 2012/ 5 -?f
; i ;
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GRAVITY WATER SUPPLY DESIGN & HYDRAULIC CORRESPONDENCE COURSE

Exercise 15 : Flow-rates

Exercise 14 / a
Calculate all technical informations required for the GWS scheme represented
with enclosed Situation Plan, by using new introduced Standard-form T/a & I/b,

For the flowdiagram use the space provided on form I/b.

Exercise 15 / a
Calculate and indicate in the table provided minimum Flow-rates required for

each pipe-section,

Pipeline—section: | Flow-rate;
Tap 1 - Tap 3 o./
Tap 2 - Tap 3 o./
Tap 3 — Tap 4 o 3
Tap 4 - Point 2 0.4
Tap 5 -~ Point 2 09
Point 2 — Point 1 0.6
Tap 6 - Point 1 o./
Point 1 - Tank 0.7
Tap 7 - Tank 0.1
Tlo - P14 0./
TH_-~ Pty 0.1
1y - P13 0.3
T9 - P13 0./
P13 - 78 | 04
T8 - Tonk 0.5

(]
o L T2

[Tha
\Q L
4 f]\_). I}_,.,_._ r;]..,._ ‘
T @ rl

()
el uu

g
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Situation Plan (not to scale)

to Exercise l4/a
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Source: Dry Season: Wet Season: e’
Fa g
Spring 1 0.1 i/sec. 0.15 1/sec. '
L
Spring 2 0.15 1/sec. 0.25 1/sec. *
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TECHNICAL INFORMATION (CWS only) c _ /0 FORM T /a
v
Name Qf Project :....l....l"l"'lllllﬁl.'.C..,.Slg..'.ﬁil/lﬁi......IQII. IIIII
District Teeetranreanaos Sources: Dry Season: Wet Season:
Population LR 335 . Spring / O0./0 1/sec 2.’5 1/sec
O . Spring 2 /S 1/sec |©. 28 1/sec
Ceesserenereenesterunneons Spring 1/sec 1/sec
‘..".....ll.'.':..l.l.... l/sec ]/Sec
S e s eseseratagestannnrars Total Yield: | .25 1/sec O-¢Ol/sec
WATER DEMAND
. 3‘35 x 45 1/day/consumer =,, /50:?5‘.
erseesse X 10 1/day/student =,..........
Heafth clinig . .. 3000
Total excl. Growthfactor =__"{¢_$__0 ?S X /3 Growthfactor _=?—:§::ff-_z&?éé: 1/day
WATER BALANCE DRY SEASON
Total yield .Q‘?*?.l/sec x 60 x 60 x 24 hrs =, Q/éDO
Water demand incl. Growthfactor . \31'49’? )
Estimated ewesflew / shortage *#*H.Z&*il/day
WATER BALANCE WET SEASON
Total yield 040 1/sec x 60 x 60 x 24 hrs =, 34560 .
Water demand incl. Growthfactor =, 23 . 7?.{
Estimated overflow / -shertage *é“ *,&z&‘gll/day
SEDIMENTATION CHAMBER (Silrbox) Siltbox 1 Siltbox 2
(o-q’Inlet Omax wet season (1/sec x 60 x 20) . qg?. .1/20min, veeo1/20min,
(O.QS)Inlet Omin dry season (1/sec x 60 x 20) |. ‘300 .1/20min, | +.vev..1/20min.
(M?})utlet Quax of Designflaw (1/sec x 60 x 20) . .".4.1/20111?1!). vreneael/20min,
Volume chasen ‘:5.’00 v L R
DESIGN FLOWS (Qreq) (Qmax)
. . . 1/da
Mainline Siltbox - St. Tank 1 -EEZGEQEE(Y:‘ = srsse) /sec ééé___gl/s.e(:
Mainline Siltbox - St. Tank 2 V- 1/ 1/
inlin ox . Tan BE400 sec, = suszal/S€C | sp4.1/sec
e . 235001/day 023/ '
Mainline Siltbox - Distr. Chamber _55366-?;% = *ﬂiil/sec ?1/sec (’52 2o mm,
Distr. (ha'V)beV - Tl A " }DO day p/3iy o~ C‘/é()
I R P et T R AR P i e s vttt bty T 86400 sec e __._:1;2‘%*1/‘_»?( ..... l/‘(' (’y%“')
A,éfy C’Aam é?f I:M')l/ __L’ __/l 777 day 013 1 soc 0 ’?? /s ( famﬁ)
N S ] R B I R R N R N N R H()A()‘) 800 R L Y .
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TECHNICAL INFORMATION (GW3 only)

DISTRIBUTION SYSTEM

Water Demand 1l/day (incl.Growthfac.)

Distribution Ratio (Parts)
Pipe @ for Distribution (Chamber)

Inlet Qmin 1/sec (Dry Season)

Inlet Qmax 1/sec (Ref. Designflow)

STORAGE TANK CALCULATION

FORM T /b
Tank 1 Tank 2 Tank 3 Tank &
Wieo (918
/ / X
28 mm 8 mn -—}—r@]fer fedt. 1o Zomn-,)
0./25 0.12§ ’
~ .o 0.2

(For additional tanks use backside)

TANK NO: 142 | INLET @4281/sec |  DEMAND DIFFERENCE | WATER LEVEL
PERTOD hrs:| liters: | %: ] liters: + /- liters:
5.30- 8.30am J3se. [ .38, | 2760 | -2/60
8.30-11, 30am A38e o). Mt | £../80 | 1980,
11,30~ 1.30pm Voo s | IASS | 7 888 | 1.283s,
1.30- 4.00pn | 2.5 | JL2S.  Jw| WFo, | = 4SS | -2380,
4.00- 7.00pm | 3 | J38Q 1] .35l0. | ~2/60 | -So4o.
7.00- 5.30am | 10.5 43% |, WS8S Y0 | o 900,
| Daily vyield = /DSOO /"?OO = Dnily demandl Overflow—,

Storage Capacity (min.)..*s.—gc.‘.o..L = SOVMB Tank size chosen =.~S-.M‘3

Tank is filled within

.hrs., (must be less than 10 hrs)

S e, -

PoPULATION 200 \

N

Ti

N . TZ“‘T3

~
\

\
DISTR. CHAMBER \
TANK 1. U=Swm? \
h= 350

Prepared by
Date

---------------

s\

S2

= G0

SILTRoX U= Seol

<
TANK T V=Sw3
h= 280
PopuLATION 13
79 Tiwo-—-1))




GRAVITY WATER SUPPLY DESIGN & HYDRAULIC CORRESPONDENCE COURSE

LESSON NO 6 : Exercise 14 : Technical Information, Standard-form I/a & I/b

Exercise 15 : Flow-rates

Exercise 14/ b

Calculate all technical informations required for the GWS scheme represented
with enclosed Situation Plan, by using new introduced Standard-form I/a & I/b.
For the flowdiagram use the space providéd on form I/b.

Exercise 15/ b
Calculate and indicate in the table provided minimum Flow-rates required for

each pipe-section.

Pipeline—section: | Flow=rate:
Tap 1 - Tap 3 0.1
Tap 2 — Tap 3 0./
Tap 3 — Tap 4 0.4
Tap 4 - Point 2 0.5
Tap 5 - Point 2 0.2
Point 2 - Point 1 0.7
Tap 6 - Point 1 o.1!
Point 1 -~ Tank o8
Tap 7 - Tank 0.2
T/2 - 17U/ 0.l
TH - P13 0.2
Tilo - 013 0.1
1.3 - T9 0.3
T - Tank o.Y
T8 ~ Tank 0.2

a T2

cl
. :
a



Situation Plan (not to scale) pd
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Spring 2 0.1 1/sec. 0.15 1/sec. SitTRox Witk MsTRIBoo

r’s
e N R h= 200 r
! o
IR W
ty »
Ld
IR T %OOM \"l
o AN - . 5
~ \\\ \,’ ( .
E B w —2!
. . ~ N e 7 - 1
> < ok \
. Y P
f )
' .
) oy

f_v:- --..E- EI_.IE’!. It BT(I i :::"::— == :
R “'“73":5*"\:?\\:___ ) TAKEL Y 3 Sy
POPOLATION 9o/ TREao h= 190 X
IS0 - : o b} TSC' “‘¢:\_\\\ o ;I"E:‘:
.

13
: b 130 X
L]

1
} Pyte
:i GG DT7 ‘l,/, :
\ o | N = T
~ Ja 0
\\~~ 3 A)Y O .
a iR Y\ D’k__a_ o v g
- ar-aren I --“-i‘cr‘—:::" .
P f) - T~
a / l':' U fe c:fﬁ'l-(&':Eg g -
m UAsoo L/,
L T ery
e u a
~ a 77
r/’/,/!//,'/,//’/f//!

/ /
12.06. 31 APE. ] ' .o ///.’: 1{1’!,!/’/.//////



TECHNTCAL TNFORMATION

Name of Project f..vvivveeesovannoss

(CWS only)

4 -
FORM T /a

Exercise 14 /h

L R N A R I R LI R R RN A I R I ) L A N A N

District O Sources: Dry Season: Wet Season:

Population - ‘3?‘? . Spring [ 0.2 1/sec 0.3 1/sec

setesvassronrarslarranaans Spring 2 o.] 1/sec 0.7§ 1/sec

T Spring 1/sec 1/sec

S 1/sec 1/sec

Cl b B s e st et bt by batanbrnrnn Total Yield: 0-3 1/sec O-U-S_]/sec

WATER DEMAND

. 3?{9 . x 45 1/day/consumer =, /‘/ 400 .

cieesess ¥ 10 .1/d§y/st11de11t N

Health -claic .. 2800

Total excl. Growthfactor (éz 70(7 X !.?.Growthfactor =£g._ii2él/day

WATER BALANCE DRY SEASON

Total yield .Q.‘?’.l/sec x 60 x 60 x 24 hrs =, &2 qQO

Water demand incl. Growthfactor =, ZO. 28’0

Estimated overflow / -eherteme— '*kiﬁ*ﬁﬁgl/day

WATER BALANCE WET SEASON

Total yield F?ﬁéhl/sec x 60 x 60 x 24 hrs =.;&$.6i.€2.

Water demand incl. Growthfactor =, 02 O .

Estimated overflow /-ehosrtage- = / M“H‘&l/day

SEDIMENTATION CHAMBER (Siltbox) Silthox 1 Silthox 2
(aﬁ%)Inlet Qmax wet season (1/sec x 60 x 20) |, %Q.1/20min. | .......1/20min.
(Qg) Inlet Qmin dry season (1/sec x 60 x 20) .73 .é.Q.l/ZOmin. veseee.1/20min,

Outlet Qmax of Designflow (1/sec x 60 x 20) .§/.é.1/20min. veseses1/20min,

(O19+0.2¢) .

Volume chosen m?] .SOO L ceeessses L

DESIGN FLOWS , (Qreq) [ (Qmax)

Mainline Siltbox = St, Tank 1 = éé%%%lgg— = Q".?__,:Zél/sec: =&_,m,fzﬁl/.siec‘:?:;,MZ' ;Z.
Mainline Siltbox - St. Tank 2 = ,gglgz%%lggg- = ﬁiil_l /sec gggﬁél/sec & 20
Mainline Siltbox = Distr. Chamber = “§El_&6%-/.csl:c = sieszl/sec | .....1/sec

Pt e e e it e e e e e e e =*862"6%Z%§g saszal/sec | ... 1/sec
U SO e e, s TR VT R YA
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TECHNICAL INFORMATION (GWS only)

DISTRIBUTION SYSTEM

Water Demand 1/day (incl.Growthfac.)
Distribution Ratio (Parts)

Pipe @ for Distribution (Chamber)
Inlet Qmin 1/sec (Dry Season)

Inlet Qmax 1/sec (Ref. Designflow)

FORM T /b

(St'/fbﬁ?’)s)

Tank 1 Tank 2 Tank 3 Tank 4
8100 | 12:/80

yA 3
Cowmm | 32mn, —te(ufter red. lacc. Mdlr.cal
0.2 o.18
019 | 024

STORAGE TANK CALCULATTION

(For additional tanks use backside)

FLOWDIAGRAM (Handsketch)

— — — e ———

TANK T U= Zd
(2 PARTS)
h= 250

[

Ti-T3

\
[
T4-15, |
POPULATION )50 | !

Date
Tech,

Signature

.
nnnnnnnnnnnn ’

»
...............

Advisor:...... e ean

s2

300

TANK NO: 1 INLET @21 /sec DEMAND DIFFERENCE | WATER LEVEL
PERIOD hrs:| 1liters: | %: | liters: + /- liters:
5.30- 8.30am AL 96, 30| %30 | A3, | =34
8.30-11.30am A296 Vo). 80 | 1. 486 | . 6%48.
11.30- 1.30pm 6t s 1208, | 380 | 19,
1.30- 4.00pm | 2.5 | 1280, |10|. 810 | .+ 2%, | - 721
4.00- 7.00m | 3 | A296. | 20| 230, | T34 | = 1863
7.00- 5.30am | 10.5 | Y4536\ s|.. 4. | 2.43].. ‘*’7«268]
Daily wvicld = /.D‘Sé’g _J;./PD__ = Daily demand’ Qverflow —
Storage Capacity (min.)../.cf.é.S...I = /'qM'B Tank size chosen =.g.f‘13
Tank is filled within ....91.9{:¢i ..... hrs, (must be less than 10 hrs)
s

SILTRex V= S0oL
(DISTRIBUTION)

h=

T
s [
a ‘? - - - N
o3\> -7 TANK I V=z3m? )
2\~ -
I3 ( IPARTS) |
% h= 190 I
/- }
/ {
| T {
| , !
—+
| T3-T __IJPJPULM!LVH 2] -
. 7

e man —— —

i



, - 44 [/ a -
TANK NO: 2 INLET 91 /sec DEMAND DIFFERENCE | WATER LEVEL
PERIOD hrs:| 1liters: | Z: | liters: +/ - liters:
5.30- 8.30am | 3 | .J9.4%.| 30| 3e’%. | 21719 - /1JQ..
8.30-11.%am | 3 | JIEE. | 10| 218 | £. 726 | . 984..
1.30- 1.3opm | 2 | (296 [ 15| [82F |- 83| T45/S...
1.30- 4.00pm | 2.5 | .[6%0. .| 10| 218 | +.%02. | =1//3...
4.00- 7.00pm | 3 | SAEFE | 30| 368 | 2/HO. | -2823.,
7.00- 5.30am | 10.5 | 63Q%. | s|. 609, |#6/75.. | #3332, 7
Daily yield = /5552 /?/80 = Daily demand]| Overflow
Storage Capacity (min.).?.g.?.‘3..L = .2.'.5....!‘13 Tank size chosen =x3..M3
TANK NO: 3 INLET,.. .}/sec DEMAND DIFFERENCE WATER LEVEL
PERIOD hrs:| liters: | %:{ liters: + /- liters:
5.30- 8.30am | 3 | .eeeennn. 0f..... veen | . Ceerenas ceeeeeees
8.30~11.30am | 3 | ..iieennn L T T P
11.30- 1.30pm 2 N 0 0 T R T veeseerse | eevesenns .
1.30- 4.00pm 2.5 | vevennnnn O O
4,00~ 7.00pm K 0 P I R
7.00- 5.30am | 10.5 | ......... 1 T T RPN 1
Daily yield = ...... ool ] eeeseen.. = Daily demand Overflow—--J
Storage Capacity (min.)..... S PR S M3 Tank size chosen =...,M3
TANK NO: 4 INLET....1/ sec DEMAND DIFFERENCE WATER LEVEL
PERIOD hv.;| liters: | %:| liters +/ - liters:
5.30- 8.30am | 3 | +.i.eeeenn 30| tevnnnne DO o I
8,30-11.30am | 3 | cecereens 10 | veveannos | savernnsne | envevennee
11.30- 1.30pm | 2 | ceevnnnn. 15 | vernennns fevnrnnenin | onvnnnnenns
1,30~ 4.00pm 2.5 ] ceiiinnen 10| ceveennnne ] wavavessoe | ssasenssse
4.00- 7.00pm K R 0 I
7.00- 5,30am | 10.5 | ......... 50 eeveneene loooocaneee | o sssesnoess il
Daily . yield =  ......ieel | sessssana = Daily demand Overflow—J
Storage Capacity (min.)......... L ® tieeennas M3 Tank size chosen =,...M3
Tank 2 is filled within...... ’Va'g ........ hrs (must be less than 10 hrs)
Tank 3 is filled within....... Ceetwaserensensnann hrs (must be less than 10 hrs)

Tank 4 is filled within...eeeosees Neeberrnersenas hrs (must be less than 10 hrs)
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Hydraulic Correspondence Course FINAL TEST Names . .o r et innnnenns

1) The minimum pipe # used for the construction of spring carchments is:
# 32mm "¢ 40mm ¢ 50mm B 6%mm

2) The minimum gradient of the pipeline from the spring catchment to the
silthox is:
0.5% 1.02 1.5% 2% 3% 5%

3) The volume of the siltbox should allow a minimum retention time of:

30 minutes 20 miniutes 15 minutes

4) The permitted maximum static pressure at a tap is:

100m 80m 60m 50m 40m

5) The maximum static pressure in PVC pipes (pipelines) should not exeed:
100m 80m 60m 50m 40m

6) Taps are distributed in the village, that nobody has to walk more than:
50m 100m 150m 300m

7) Afrer calculating the required storage tank capacity we check how many
hours during the wight are needed to fill rhe tank. After how many
hours should the tank be filled:

6 hours 8 hours — - 10 hours 12 hours

- o - ow

+

8) Calculate design flow, required pipe @ for the pipeline siltbox to

storagetank, What is the maximum flow (Qmax) of the selected pipe ?

L]

Daily water demand 30240 1/day

Siltbox H = 160m
Tank H = 100m
Distance L = 950m

Use this space for rhe calculation:

Solution: .
. . 30240 _
Design Flow: 86400 = 0.35 1/sec.
6 X
Head lLoss: ‘ifi}'x fiy) = Q;ZLE

Proposed pipe @ : 25mm ; Qmax.= 0.36 - 0.38 1/sec.
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HYDRAULIC  CALCULATIONS — VARIANTS - 47 - |

V.W. 5. of: Date: Sheet: 5
_l‘;‘;‘t"f“'- (“67%‘"’_" (ourse 81 FlitAL TELT l’?:um: R :
Puint |Distance| Static Pipe Tap Flow Friction [Friction |Friction |Oynamic

head rate |loss rate} (oss  |chainage | pressure]  Remarks

NO Lm m g min NO /s ‘ m | head :
[l 150 | 35 | 25 | 4 |06 |/4s |5 U35|B25
ML g | 6o | 25 | 3 |05 |00 | Yoo |30.75|292€

B2 43 125 | 2 |04 | Fo | ISt |%rss |=3/5| nt postle
{Pksa 10 |35 |G | & |06 | &s | 635 | 635 |2res | ou |
Fii7al 90 | 60 | @s)| 3 |0 |fo.o | deo |ISIS | 25| 04 [lrwprat)
7|00 | 43 |@S)| 2 |04 | 2o |I5%0 |I.IS | 1185 | Ok (il poif |
2050 155 [@o) | 1 |02 || 387 |39ew | boo |0k

ﬂt&,ﬂ‘ so | 20 @m | ot | 15 |12 | 29¢ [l2os (o« (hfblpal,/f

Pipeline s trow (ol 1o Scale) ;‘mp 2 (FM:O.Z?/;@:,)
=~ /53

TAK pre 1
/7 = c:'C?o h: s
L= J50 1= 90 AP 3 (Flow = Otefsec ) (Flow+0.24hc
o h= 140 TAP 1
X h= 4G
“d

TAY (o O/ &/ )



