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WEST BENGAL UNIVERSITY OF TECHNOLOGY
ME-201

ENGINEERING THERMODYNAMICS & FLUID MECHANICS

Tiune Allotted: 3 Hours Full Marks: 70

The gquestions gre of equal value.
The figures in the margin indicate full marks,
Candidates are required o give their anvwers in thelr own words ax far aa praclicable.

GROUP A
(Multiple Choice Type Questions)
i Answer gl questions. 1ax1 =14

{1) For papes, turbulent flow oecurs when Reynolds number s
{A} ess than 2000 (B) between 2000 to 4000
(C) more than 4000 {13) less than 4000

{11y Therma! power plant works on
(A)Camat cycle  (B) Joule cycle  (C) Rankme cycle (D) Oneo cycle
(i) The increass in lemperature
{A) ncrease the viscosity of a biquid  {B) decreases the viscosity of 3 liquid
(C) mereases the viscosity of a gas (1)) both (B) and (')
{iv) Intemal encrgy for gas in genetal can be wiitten as

e (]2
tcm:‘(g]‘_m(g]f (D) dha = ( ]m{%}
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(v} Velocity potential exists for
{A)all 3-D flows
(C) all Newtonian fuid flow

(w1} Stoke is the onit of
(A) dynamic viscosity (B} kinematic viscosty
10) both (A) and (B) {I¥) none of these

(v} Lhe household refrigerator operates
{A) ahsorption refngeration cycle
(B) cascade refrigeration
{C) reversed Camot cycle
(D) ordinary vapow compression refrigerator cycle

(vii) The equation of 3 streambine passing through the origin in a flow fickd w = con @
Ay = B) yuras’® (O] y=ctnd (D) y-sind

{1x} A flow 15 said to be steady when
(A) condinons change steadily with time
(B} condinions do not change with lime 8t any point
tC) conditions do not change steadily with time at any powt
(1)) the velacity does not change at all with time at any poimnt

(x)} Which {luid does not experience thear stress during flow?
{A) Pscudo plastic (B) Dilatent (C) Invsicid

(B all irrotattonal flows
(D)) steady iryotational only

{13) Newtonian

GROUPB
(Short Answer Type Questions)
Answer any three questions.
Cm;mmmamlldumﬂyaw:mmﬁn
initially at s pressure of SO00kPa occupies a volume of 0.2 m’. The gas is taken
to the final statc where pressure is oqual 10 100kPs by the following two
different processes
(1) The volume of the gas is mversely propartional @ the process.
{n) The process follows the path pv® = constant, where & = | 4, Calculate the
work done by the gas in cach casc

b

3. ta) Prove tha pressure (or intensity of pressure) at a pomnt n 3 static fludd s equal
in magnitude m ail direction.
2

g =t
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(b} The fiwid flow velaciy distnbution over 3 flat plate is i« = 0.5y - ' m which w is
velocity in mvs at 8 distance v above the plate. Detenmine the shear stress at y <
0.1 m1f the viscosity of the fluid is 5 poise.

4. (a) Sute Newton's law of viscosity” )
(b)) What is the effect of temperature on viscosity of hiquid and that of gas? Explam
yOur answer.

5. The diameters of a pipe at the sections | and 2 are 15 om and 20 ¢m
respoctively. Find the discharge through the pipe if the velocuy of wate
flowing through the pipe at section § is 8 m's. Dotermine abso the veloity at
section 1.

. Denve the relation between the per{lormance parameter of a refrigerator and that
of a heat pump. What 15 the advaptage of using a heat pump over that of an
cloctric resistance heater for heating purpose”

GROUPC
(Long Answer Typr Questions)

Answer any theee Questons,

7. (a) What is bulk modulus elasticity?
(1) The space between two Larger flat and paralle! walls, 25 mm apart, is fiiled with
a hiquid of absolute viscosity of 0.7 N.,/ m’. Within this space, a thin flat plate,
250 mm by 250 mm, is towed at 3 velocity of {30 mm / ¢ at a distance of 6 mm
from one wall, the plate and its movement beng paraliel to the walls, Assuming
linear vanations of velocity between the plaie and the walls, determine the force
cxerted by the hiquid on the plate.
tc) What is pire substance?

8 (2) Denve an exptession for continutty oquation for a three dumensional steady
incompressible flow
®) The flwd flow is given by i=r‘yf+y’z]-[2m+)¢’y.$huw that ths is
the casc of possible steady § incomapressible flow. Calculate the velocity and
accclershion at (2, 1, 1) v
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{€) The velocity vector for a 2D icompressible flow field 15 given by

?
Vo= —._._._‘ }'_ r
['2‘_’}']“(‘:4_),:}}

State whether the flow i continoous ot discontinuous.

9. (3) Derive an cxpression for the dascharge trough an orifice meser.
(b} A bonzental orifice meter with orifice diarmeter 20 cm & insented in # pipe of 30

em duameter through which the water 1 flowmg, Co-cfficient of discharge for
the onfice meter @ 0.62_ [f the pressurc gauges fitted up stream & down stream
of the orifice meter show pressure 290 kKN / m® & 195 kKN /7 o’ respectively.
Find the discharge through the pipe.

104a) Dwaw the P-¥ and 7-5 diagram of Rankme cycle.

() Why is the Camot cycle not practicable for a steam power plant”
(€] A thermal power plant is to be operated on an wdeal Rankine cycle. Steam enters

into the turbine at 2 MPa, 400°C and leaves as saturated hguid in the condenser
at 10 KPa (0.01 MPg). The mass Mlow rate of steam is | kg/'s. Fund out the power
by the turbme ad the cMicwency of the cyle Assume the
efficrencies of the turbuve and the pump as 0.85 and 0.3 respectively.
Properties of Satursted water-Pressure base
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Properties of Superbeated Steam Table corresponding to 2 MPa and 400 °C

Volumetm' 'kg) | Enthalpy(k). kJ
015120 | 3476 7127

11.{a) State the first law of thermodynamics foc a closed system undergoing & cycle

and a process.

(b) State the clausius incquality. _ _
{c) Write the steady Now energy equation for 3 single stream cenng and single

stream Jeaving a control volume and explain the vanous terms.

{d) A gaseous sysiem undergoes three quasi-static provesses i sequence. The gas

initially at & bar and 001 m’ 15 expended at constant pressure. [ is ther further
npummumrﬁ-cmumn.wu'.mpn
then returned 1o its wnitial state daring which process £ - ©
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