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Answer Q.1er Q.2, Q.30r Q.4,Q.50r Q.6,Q. 7or Q.8.
Neat diagrarms must be drawn wherever necessary.
Figuresto’'the right side indicate marks.

Use of Jogarithmic tables, slide rule, Mollier charts, etettronic pocket calculator
(namyprogrammable) and steam tablesis allowed.

Assume suitable data, if necessary.
Answers to the all questions should bawpitten-in’single answer book.

Explain Buckingham r theoremynethad of dimensional analysis. [6]

List out thevarious Non diiighs onanumbersa ong with their mathemati cal
expression. [9]

The drag force F orl a partially submerged body depends upon relative
velocity V between body and fluid linear dimension 1, height of surface
roughness k, fluid density’p, viscosity u, acceleration due to gravity:y'y',
using Buckingham n-théorem devel op an expression for drag force’ [6]

OR
Explain boundary layer devel opment on flat plate. [6]

What is boundary layer separation. Explain any~two mgthods to avoid
boundary layer separation. [6]

A flat plate hasalength of 3m and width of 0.8misfMoving in astationary
air at an velocity of 3m/s. If the kinematig'viscosity of air is0.10 stokes,
find the thickness of boundary layer at'thé traiing edge. [9]



Q3) 8

b)

Q4) &)

b)

Q5) a)

b)

What are characteristics of laminar'flow and list out any 4 practical

examplesof laminar flow. [6]
Explain 1. Instantaneousvel ocity;2. Tempora mean velocity, 3. Intensity
of turbulence. [9]

A laminar flow occurs through a pipe of 20cm diameter. The velocity of
flow at aradial distamnce ¢f 2'cm from axis of pipe wasfound to be 0.5m/s,
find. [6]
)  Maximurmve aeity of flow
i)  Meanvelociyof flow
i) Dischargeflowing through pipe

OR

What is the difference between major loss and miner toss of energy in
flow through pipe. List out all the typesof minor lossalong with relevant
equalions. [5]
Two pipe of diameter 10cm and length 5m, diameter 15cm and length
715m length respectively are connedted in series, what isthe total |oss of
energy when fluid flow from one endito another. Also draw the hydraulic

gradient and total energy line. [6]
Three pipes40cm diameter, 1:200m leqgth, 30cm diameter, 1000m length,
20cm diameter, 500m length);-are cohnected in series. [6]

1) I thepipe system is10 be tepiaced by an equivalent pipe of 30 cm
diameter, what wauld bethe equivalent length.

i) What will be the-equivaient diameter for the pipe of length 2700m
length.

What isan open channe flow, itscharacteristicsand what are thedifferent
types of flow that,occur in an open channel? [6]

Derive conditionfor most economical rectangular ¢hannel-Séction.  [6]

A trapezoidal channel 2.5m wideand side dope 1¢5 horizental to 1 vertical
carries water at a depth of 1.2m. If the chann&l beéd stepe is 0.0050 and
manning coefficient is0.020, [6]

Caculate

1)  Velocity of flow

ii)  Discharge carried by channel

i)  Average shear stress at the boundary
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b)
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b)

OR
What is specific energy? Explain withuneat sketch specific energy curve?[6]
A rectangular channel is 3m wideand carries water at anormal depth of

0.5m. The channel has a longttudinal slope of 1 in 200. If manning
coefficient of roughnessis0.918 find [6]

)  Discharge perunit width

i)  Flowislamiyiar otturbulent

i)  Critical depth

Iv)  Specific energy and specific force

V)  Miarmurpspecific energy

Explairthe foltowing with respect to open channel flow [6]
) (_ Prigmatic channel

i)  Dischargediagram

i) ~Specific force diagram

Alflat plate 2.5m x 2.5m is moved.ira stationary air at 35 km/hr. If the

coefficient of drag and liftis 0.10-arid 0.50 respectively find [6]
i) Dragforce
i)  Liftforce

i) Resultant force and itsinclination
Iv)  Power required to keep plate’'in motion

Take density of air 122 kg/m?

What are the different type 6t drag and explain each type. [6]
What is Magnus effect, aid explain how lift can be generated on cylisider
using Magnus effect, [6]

OR

What are the different channel types and the possibleflow profilein each
type of channel? [6]
Sketch the water surface flow profilein mild slope chaniiel. [4]

A rectangular channel 15m wide carries water jat-a noririal depth of 1.5m
with abed slope of 1/5000. At a certain sectiofithe gepth of flow is2.5m.
How far upstream or downstream of this/section the depth of flow would
be 2. m. Use step method and take 2 &teps. [8]
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