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“{a} SOvyears

The lype of valve, which is provided on the
suction pipe in a Wwbe-well, is

(@) alrreliel vaive

() reflux valve

(c) pressure relief valve

(d) sluice valve

Assertion {A): In gravity conduits, the hydraulic

gradient line will concide wilh the water surface

and will ba parallel to the bed of the conduil.

Reason (A): In such a flow. the water is at

almospheric pressure all along and thus there is

no pressure leraiin Bernoulli's equation.

{8) boih A and R are trus and A is the correcl
explanationof A

(b) both Aand R are lrue but Ris nota correct
cxplanalionof A

{c} Aislrue bul Ris false

(d) Aisfalse but Ris lrue

What is tha dimension of raughness coaflicient,

G2
(ﬂ] Lﬂ &7 7 (b} L05 il
{c) 1037 1 (d) (a27

Mormally what is the design period considered
for pipelines?
{b) 30 years

(c) 20years {d) 60years

Asserlion (A): Casl-iron pipes are generally used
for pressure > 700 kNfm2.

Reason (R): Casl-iron pipes are most widely
used in waler supply for lrunk as well as
distributary mains,

Q6

Q7

Qs
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both A and R are rue and R is the cotrect
erplanalionof A

both Aand R are rue but R is not a correct
explanation of A

{c} Aistrua bul Ris false

(d} Ais false but Ris true

{a

(b)

Match Lisi-l {Valves) with List-It (Uses) and
select the carrect answer using the codes given
below Ihe lists:

List-1

Sluice valve

Check valve

Air inlet valve

. Ball valve

List=ll

Used where gravity flow is required (hrough
pipeline

2. Used 1o mainiain constant level of vater
3. Usedfor reversal of llow

4, Used forlsolaling

com>»

-

Codes:

A B CD
@1 3 a9 2
o 4 2 v 3
) 1 2 4 3
@ 4 3 1 2

" A pump dischargos 725 /s at a lolal head of 22

m. The drive molor delivers 180 kW ol power to
the pump. Al whal elliciency is the pump

operaling?
{a) 72% {b) B2%
) 87% (d) 79%

Forces acting on pressure conduils are
1. infernal pressure of water



2. pressura due lo exiernal loads

3. longiludina! lemperature slress and
longiludinal stress created due 10
unbalanced pressure at bends

4. [lexural stressos produced when pipes are
supporied on treslles glc.

Which of these statements are correct?

{a8) Bolhiand3 (b)Both1and4

{£) 1.2and3 {d)1.2.3and 4

Q.9 Advantages of using cast iron pipes are

I. moderate in cost and easy lo jpin
2. slrong and durable

3. corrosion resisiant

4. lileuplo 100 years

Which ol these stalements are correcl?

(a) Fullhydrostatic pressure whenwater inthe
pipe is at resl

Pressure head and velocity head in the pipe,
when llow al full velocity is laking place
{c} Full hydroslalic pressure when waterin the
pipe is al rest + water hammer pressure
Pressure head and velocity head in the pipe,
when {low at full velocily is 1aking place +
water hammer pressure

)

P-4

(©

-~

Q.14 Martch List-l {(Pump) with List-11 {Requirement)

and select the correct answer using the cades
given below lhe lists:
List-1
A, Mullistage centrifugal pump of moderate
sized impellers.

Q.17

elasticity of pipe shell malerial is 2.1 x 105 Nfmm?
with a Poisson's ratio of 1/4 and the volume
modulus of elaslicity of walet is 2.1 x 107 Nfmm?.
The pipe is designed o discharge waler at mean
velocity of 2.1 mys. The waler hammer pressure
risg caused by sudden closure of valve at the
downsireamend considering the elasticity of the
pipe maloriat is

{a) 2003x10°kgim? (b} 25.05 x 10 kglm?

{c) 2251x10%kg/im? (d) 28.94 x 10° kg/m?

Matgh List-l with List-l and select the correct
answer ysing the codes given below tha lists:
List-|
. Collar joinl

Q.19 By using economical diameter of waler mains,

{he benelit cblained is in lerms of

{a) minimurm pumping cost

{b) useolcheapes! pipe

{c} minimum cost of pipe and pumping
{d) noneofthe above benefitis ohiained

Q.20 Maich List-! with List-l and select the correct

answer using the codes given below the fists:
List-i '

A. Anfi-siphonage

8. Benching

C. inven

D, Venlpipe
List-Hl

1. Protects trap seal Irom backliow

A,
B. Axial fow propeller pump B. Expansionjoint
fa) 1.2and3 {b) 1,3and4 C. Archimedean screw lype pump C. Flexible joint 2. Hasslopediloor ininspection chamber
{c) 2.3and4 () 1.23and4 D. Simple reciprocating pump D. Spigol and socket joint 3. Preserves the waler seal in iaps
" Q.10 Typeol joints thal are generally used in cast ira Ust-ll . Ust-Ii 4. Thelowest point
plpes are . 1. Lowheadand large discharge 1. Used to join mains and submains of cast Codes:
1. socket and spigo! joinl 2, lLowhead and1owdi§charge iran, sput-iron or sleel. A BCOD
2. flanged joint 3. High head andlow discharge 2. Recommended for the places where the @3 24
3. mechanicaljoini 4. High head and mederate discharge settlemenl of pipeline may occur. 1 4 2 3
A, ilexible joint Cades: 3. Provided in metal pipelines 1o lake into © 3 4 2 1
Which ol these siatemenls ara correct? @ ': ? g g accounl the chgnge in plpe langth due to €1 2 4 3
{a) Bolh1and2  (b) Both 2and 4 lemperalure varialions. Whi ; -
(© 1.2and3 (@ 1.2, 3and 4 4 3 2 1 4. Recommended for joining the RCC pipes Q.21 Wh.choh!'te,!c!lo-mngateihe!acwfsmsponssbieb
e i . 21 a3 and asbeslos cement pipes. for carrosion?
Q.11 Which is the best sewer malerial lo resist 2 3 4 1 Codes: 1. Moislure conlent
hydrogen sulphide corrosion? . . ABCOD 2. pHvalue
(2) Glazed stoneware Q.15 C%Zf:der ihe lollowing statements refated (o steel @1 23 4 3. Temperature and soil bacleria
b) Glazed earthenware Ipes. Oxygen
:c; ggge earfenviar 1. Life is generally taken as 60 years under ) 4 2 3 1 g ?%‘23‘?‘%‘?‘?2
, ardinary conditions. ey 1 3 2 4 - Composit pipe maiera
{d) Brick masonry 2. Steel pipes are generally adcpled lo @4 3 2 1 (St}!!ﬂ:ﬂ;e:mﬁlop!ﬂg;: )
Q.12 Consider the lollowing statements: withstand loads of backiill, iraffic, elc. Q18 M S al 1,2, 4an 1 andé‘
The basic difference between water pipes and 3. Used as waler main passing over bridges 18 alcv:lar::c;::r;‘ms momzp‘)gr’c;;; rlealely, {cy 1, 4and5 {d)1.2,3,4and5
5'3""3"959‘35 i ' . 4 nd ;‘1’2’;’;;2: Lairgheefiaen'atiue essures materlal age of pipe Q.22 According to empiricat formula given by Lea, the
‘ 1. inthe material used for Ih‘e pipes - |4 g .9 . pressures, A. Castiton 1, 7Syears econorrical diameler of the pumping mains with
2. inthe pressure of the liquid flow pipes are coated from insido as well as B. Steel 2 10 adischargs of 15 m¥s is
: ; ide with 1 2 cement mortar. . ' years g ’
3. inlhe suspended saligs they carry outsi C. RC 7
Whichol 1 " . RC.C. 3. d0years (@ 1.347m ) 0735m
Which of these statements isfare correct? ichof these statements are not corect? A B
C {&) 1.837m ) 1.102m
@ 1any3 {b) 1 only (3) tand3 (b)2,3and 4 (a) 1 2 3
€ 2and3 ©@ 1, 2and3 (e} 1and? (d)1,2and 4 ® 13 2 Q.23 Gwenthal
) o ©3 2 1 Rainfall intensity (R} = 50 mmyh Area {A) = 54
Q.13 The internal pressure, 1o which a water supply 0.6 A steel pensiroke is 60 cm in diameter has a i hecl and 30% area consists of roa! with runoil
pipe is subjected 10, is shell thickness of 1.2 cm. The modulus of @z 3 1 rate 0.90, 30% area consisis of open field vith



runoff rate as 0.20, 40% area consisis of roads

- with runoft rate as 0.40.

The stormwaler flow lrom caichment area is;

{a) 4.765m%s {b) R375mMYs
(c) 3.675m¥s {d} 4.985mYs

Conduits for Water Supply
1.{b) 2 {a) 3.(c} 4.{b)
11. {8} 12. {c} 13. (c) 14.{a)
21, (d} 22. {a) 23. (¢} 24.{c)

5. {d}
15. (¢}

ISIAELENS S Conduits for Water Supply

1. {0
- Valve
o () Adrreliet vaive

Uses

Discharges air when a

main is being filled and to
admit air when it is baing

emplied
(i) Rellux valve/
checkvaive

inslalled on

Prevenls back fiow.
Installed on suction side of
‘the pumping.

Alsa
pump

dischargetoreduce waler
hammer force on the
pump. Also required at
inter-conneclions batween
polluted water system and
polable vater system.

{iii) Pressure
reliel valve
in small pipes.
{iv} Slvice valve

supply when

Toreduce water hammer
pressure in pipes, uselul

Used o shutl off the

over

required, helpful in
dividing the water mains
into suilable seclions.

3. {e)
Hazen-William's lormula is givenas,
V = 0B5C, L0 &%

Q.24 The loss for a llow of 1 m/sec through given.

Main with a gate value wide open having area
0.2 m? iz 20 m, The head loss with 75% closed
valva (K = 24.0)is

{a) 29.m. {b) 26.58m
{c) 30.58m (d} 34.58m
amms
6.{d) 7.{c) 8. {d}y 9 (d) 10 {d)
16. (b} 17.{d) 18.(d) 19. {c) 20.(a)
Where,

10.

Vis velocily with dimension | LT}

L has dimension [L] :

Sis slope of energy line which is dimensionless
So, [LFY] = C,[L°9]

= Gy = |L°7 F

(d) i
Casl-iron pipes are nol used (or pressura > 700
kifmd

{c)
Efficiency of pump, |
- -——"W’?H x 100%

Where, 7, = 9.81kN/m?

Q = 725 /s = 0.725 m¥seq
H=22m
F = 180kW
9.81x0.725% 22
= T TR 00
S m 180

86.93% = 87%
{d)

Type of joints generally used in casl iron pipes.
{i} Socket and spigot joints
(i} Flanged jaint

11,

12.

13.

15.

(iii) Mechanical joint
(iv) Flexible joint
{v) Expansion joint

(a)

Glazed stoneware or vitrified clay pipes have
\he advanlaga of being highly resistant Lo
sulphide corrosion.

(©) ‘

Castiton pipas can be used for bolh water pipes
and sewer pipes. However Ihe basic dilference
Is pressure flow in water pipe and suspended
solids carried in sever pipe.

(c)

The internal pressure within a pipa 1s caused by
the water head lo which lhe pipe can be
subjecled and Ihe additional ransisnt pressures
The maximum imernal prassure under worsl
circumslance is sum of full static pressure and
the water hammer pressure,

(c) ‘

Lita of stee! pipes is ganerally taken as 40 years
under ordinary conditions. Stea| pipes are nol
adupted 1o withsland external {oads ol backlill,
Iraffic, elc; while a parlial vacuum caused by
emptying al the pipe may cause collapse or
distorlions, it not designed properly.

(b)

Velocity of prassure wave generated,

C = 1433 ———

T o107 %60
;iu——-s—-
2Ax10° 1.2
1170.04 ms™!
C% _ 1170.04x2.1
Y
= H__ = 25047m

mae
Water hammer pressure

19.

20.

22.

23,

24,

e
|

= ph, = 1000 x 250.47
25.05 x 10" kg/m?

(c)

Il pipe diameter > Economical diameter then
» less cost of Pumping

» high cost of pipe material

It pipe diameter < economical diametler then
+ less cost of pipe malerial

» high cest of pumping

(a}

The bollom of sewer pipe is called invert and
lopis called crown,

In a manhole, the bottom part prepared by
concreting is called benching. It has stoped floor.
IL facililates the entry of sewage inlo the main
sewer.

(a)
The empirical formula given by Lea, relating the
diameter and the discharge is
D = 09710 1.22J0
Where, 0 = Economical diameter (in melres)
Q = Discharge o be pumped in (m%s)
Here, © = 1.5m¥s
So, D= 09715 1012215
1,188 m¥s to 1,494 m¥fs

"

{c)

Runotl rate

0.30x0.9+0.30=0.20 +0.40 % 0.40
0.3+0.3+0.40

= 049
Storm water llow,




