rtment of Chemical Engineering, IET Lucknow-226021

Chemical En i O Tl
o el g netrtnNg :‘tlul: Mechanics (ICH-302); Duration: 1 hr; Total Marks: 20: Date: 25.10.2024
: €: Answers all questions, Ass itable d Mark
LA - ns, Assume suitable data if missing S
! anzlu::;r: ::a"mn 15 at the same pressure and temperature as the surrounding air (1 atm, 20°C) | 5
L meter of 3m. The weight of the plastic skin of the balloon is negligible. How much
. payload the balloon can lift? (R =82 x 10° m’.atm/mol. K)
2. | Classify the various pressure measurin

g instrument. Find an expression for t '
measurement using U tube manometer. press ie pressure | 5

Write the physical significance of Reynolds number? What are potential and inviscid flow? 3+2=§

Water is flowing through a pipe of $§ cm diameter under a pressure of 29.43 N/em' W?“"‘
mean velocity of 2.0 m/s. Find the total head or the total energy per unit weight of the water ar 5

L cross-section, which is 5 m above the datum line. e \g
—_— e e e e e e e
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(NOtc: » . '
Attempt Ay Questions, 4y, 1 Suitablo data if missimg).

(Q; Atltempt all parts Marks
a hat d - . )
()  Define © yo‘."“"de‘SFa“d from fluid gagics and fluid dynamics? 3.3
©  Deriy tslpe(;lillc gravity and \’iS(‘OSity of fluid 75
Cthe f NG Brmes . : ) . .
: ¥ lowl% Cquations of fluid statics for the non-vertical directions (say a)

ap
E = —pgcosfO

. OR . . 3
A cylindrica] oil storage tank is 25 m deep and contains an oil of densnyfi}?i :i/:ll(?
ItS.tOP is open to atmosphere. What is the guage pressure at the bottom o 35
() With nea sketeh, briefly describe the mercury barometer.

OR
A block of stee] floats at the mercury-water interface such that the a and b are the

depth of block in mercury and water, respectively. What will be the ratio of a and
b. Take specific gravity of steel block as 7.85.

Q2. Attempt all parts

(a)  Describe the following
@) Translation
(i)  Rotation
(iii)  Linear strain
(iv)  shear strain.

for the deformation of fluids 7

OR

Derive Euler’s Equation of motion and obtain the Bernoulli Equation also from
Eulers Equation accordingly.

(b) The water is flowing through a pipe
having diameters of 20 cm and 10 cmat ,
sections 1 and 2, respectively. The rate of 992, N
flow through pipe is 35 liters/sec. The \\C\i" /o
section 1 is 6 m above datum and sectiop N
2 is 4 m above datum as shown in figure, | p— [
If the pressure at section 1 is 39.24 N/m2. 6 my ‘\\\7/ -k SN o
Find the intensity of pressure at section 2. i DATUM LINE Rl
(density of water=1000kg/m?) S -

Figure 1
3. Attempt all parts

(@)  Write the common =t groups and their physical significances. 7

OR .
What is similitude and modeling? Explain the concept of geometric and dynamic
similitude.

(ICH 302_JANUARY 2025
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(b)

(@)

(b)

(@)

(b)

The drag characteristics of
N a wingd anel 1 (he -
scale mode] to |
dynamically simil
both model ang P

arc to be studied
A blimp 5 min diameter and 60 m long :'/“ to || P
. TIPS g, and 1f ¢
eed of (the blimp through still air is 10 m/e,

' | 15 needed for
Ctested, what aitspeed i the wind funnel i

arconditions? Assume the sam

¢ air pressure and temperature for
rQlO(pr .

Attempi alt parts
What is Orifice Meter?

- . . - , the discharoe
‘ DCVck’p an expression for the rate of flow or the di
lhmugh it.

OR
d average velocitg

loped laminar flow

Find the maximum an
profile of a fully deve

: i
from the following expression of velocity
through a circular pipe:

R? (dP e
0 =-5E -5
An oil of specific

. ing inlet
gravity 0.8 is flowing through a Veng{rflf?rzftria?i:’anixnmer
diameter 20 cm and throat diameter 10 cm. The oil-mercur}{ t}irough the horizonta!
shows a reading of 25 ¢, calculate the discharge of (1)13 h
venturimeter. Take Cy= (.98, (Sp. Gravity of mercury= 13.6).
Attempt all parts

ce and centrifugal
Compare/write the characteristics of positive displacement pump
pump. What is priming of pump?

% i i ight-blade

An agitated vessel 6 ft (1.83 m) in diameter contz%ms a Slxt-)zljsihsetr\z:eiel .

turbine 2 ft (0.61m) in diameter, set one impellef diameter a s liziogtadilte

ting at 80 r/min. It is proposed to use this ve§sel for He ity of

o rlj):asloiiition of NaoH at 70°F with a stoichiometrlca.lly 'eq.ulv::le:z Sc;e‘ e
:2:1:entrated nitric acid (HNO3). The final depth of the liquid in the

time, how long
6 ft (1.83 m). Assuming that all the acid is added to the vessel at one tim
will it take for the neutralization to be complete?

ii iii) Gear Pump
Briefly describe (i) Piston Pump (ii) Plunger Pump (iii) Ge
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=
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