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Wihat gre the faciors thatl canse svsterns?

,ar'r‘iga-i;m;"a L)D}i(_lf{ﬂla"l"ii 15 j_rsia.m_m—ad“ o corstruct & dam across a viver in ovdetr to

v water for a mind hydro power pland. Fignare Q1 () shows details of

I

proposed pipe systerm lay out in brief, The lotal lerigth of 25 cm diameter Cast ivon

tube pipes ABCTIEF are 30 m. Al the valves fited in the pipe system are in fully

{1 Fhe discharge through the pipe line,
{11} at the poini D of the pipe line, if ARBCD pipe length is 15 m.

(it} The Velocity of water jet, if end of the wipeline is fitted with a nozzle of

diameter 5 om.

Youmay take p = 10 ko /md andd p = 0.89x10° Na/m? for water

(& Marks)
What are the functions of Air onditioning ducling systems in barildings?
"Cross sectional area of the TIVAC duct system increases, the noise created by the

duct system can be veduced”. Explain advantages and disadvantapes ol the
EN p b

- Cuaestion Q2 is continued on page 2

Page 1 of 7



Crseation OF s continued from page 1.

¢3 What are ithe most common contigurations available for supply ducts? Lxplain
with clear skeiches.

i1 Mark]

dy  Figure Q2 d(l) shows the schematic of a tvpical supply alr duct lay oul plan of a

2 2

propased hotel project. The alr flow rate regquirements for each space

¢ ¢

and the lenglh of main and branches of the ducl systerm are also shown in the

fpure The duct maierial s galvanized steel and the cross section 1s tn rectangular

[

hape with aspect ratio 1.517. Use equal-friction method to design the ducl svsiem

Fan Total Pre

sure (FIE.
(i} Power required {o supply air.
{v)  Required sheet metal area for

Figure (02 (i),

abricating duct systemn using chart in

Take the velocity of air in the main duct AB as 8 m/s, a dynemic loss
coefticient of 0.3 for upstream to downsirearn and 0.7 for upsiream o
branches and for elbows. The dynamic loss coefficient for the outlet may be

taken az 1.0

Use the jollowing equaiion to calculate frictional pressure gr
ducty

AP]‘ U 07277 4*»@18&2
T T Deqois

Symbols of the eguation shows usual notation.

18 Marks]

L% &) Dhscuss the assurnptions that shoudd be made 1o analysis a complex pipe network.
[2 Marks]
t e LT o 7 oo . . . . - X . _ i3 E -
) If the head Joss of a pipe is givenias /7, - K0, derive a mathematical expression
£

for correction of a flow (A ) in terms of head loss and assumed flow rate.
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ston )3 is continued from page 7.

o shown in Figire Q3(c) has to be analyzed by the

he vipe network of two l loops

Hapdy Cross method for vipe flows {or piven pipe fengths 7 and pipe diameters 7.
¥ ] ) F

The nodal inflow st node A and nodal cuiflow at node € are shown in the Figura

T
]

O (o). Use Darcy-Weishach :

method Lo calcutale hoad loss and assume a constand

ehfriction factor as /. = 0.02.

Laro dterabioms,

Worye P T
o = 931 m/is EA

&

18 Marks]

- 1

pof & recipro rpump and write a reasen for il

[2 Marly]
Bricfly descoibe what is manometric (5, ) officiency of a contrifugal pump and
wiite a mathematical expression for it

{? Marks %

z outlel vane angle of the impelley

A cenlrifugal pump i3 run wing at 1,000 rpm. Th

o

15 49° and velocity of flow at outlet is 2.5 m/s. The discharge throu gl the pump ig

2o mdfg when the pump io -wmkér.a,g agatst o total head of 20 m. I the
manomeiric efficiency of the pump is 80%, determine:
(i) The outside diameler of the impelier

{11} The width of the impelier at ouilet.

[8 Marks)

neoirs fo use homogeneous tlow maoce! for predicting frictional pressure

crop i two-phase annular flow” Fx xplain the facks in the sentence.

P2 Maries]

Deseribe the homogencous fow model psed Lo ssitmate two-phase {rictional

sdient in pipe How,

Cuestion Q5 is continued on page 4
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stion 15 i continued from page

a fuel transportation pipeline, fuel flows as a mixture of Hgoid fuel and vapour

al a nigh ambient temperature. The length and diameter of the pipeline are 15 km

and 10 om, respectively, At the temperature of 30 °C, mass {lux of the twao-phase
3 R s ¥
iy are 460 kg/m?s and 0.05, respoctively. The physical

L2 g/

J P ave pr=8L0 iy /o, o

‘a5 and pa=l Y89 1 105 Pa s Bvaluate;

Hy The single phase fvictional pressure drop

;) The frictional pressuve drop across the pipe line U the entire flow iy liguid
fucl
The  fwo-phase drop  across  the

Homogeneous Flow Model

J& Marks]

Figure 31 ()
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Table Q1 (d) : Local resistance cocfiicients of valves and fittings

__FPosition

Yocal resistance coefficient

Page > of 7

Gate valve Fully open 0.17
¥4 open 0.9
- - 7Z;pen R 4.5
Vi open 240
‘ Globe valve Fully open 9.00
¥a open - B 13.0
Y open 36.0

Vs open Cot20
90" elbow regular - 0.73
45° clbow regular - 0.35
“Tee with run flow - x - 0.45
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Reclangulay duct side "B om

jonre O
Figure {372

d (i)

2, =150mm

IS
L.p=300m

Clract E
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fr {1}

Ly =200m

Al

U, =150mm

e Lo =300m
T B3 =1 00mim
~.

- 300m
B = 100mm

Figure 33 (c)
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Lo =200m
0, =100mm
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