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Applied'fhermodynamics - II (2MR406)

Time: 3 Hours

Instruction: 1. Attempt All The Questions.
2. Assume Suitable Data if not giving'
3. Be Precise witlr Your Answer'
4. Don't write anything on question paper'

SECTION - I

eucst . l  (A) What isf i ret  g ivei tsclassi f icat ionsandalsowri tetheadvantagesof l iquidfuel  over 6

solid fuels.
(B) What is dissociatiorr, what is the effect of it on IC engine?

Total Marks: 70

0t)
Qucst.2 (A)

(D)

Quest.l (A)

minimum heat loss.
(ii) Calculate the heat lo^ss presuming that insulation material has a maximum

temperature of l20OuC

OR
euest.2 (A) A steel pipe with 50 mm OD is covered with a 6.4 mm asbestos insulation (k=0.166 s

W/m-Kj iollowed by a 25 mm layer of fiber glass insrrlation (k=0.0485 W/m-K)'
.  The pipe wall temperature is 3931( ancl outside insrrlat ion temperature is 3l lK'

Calculate interface temperature between asbestos and fiber glass'

(B) A furnace wall consists of 200 mnr layer oflrefractories bricks,6 mrn layer of steel 6

plate and a 100 mm layer of insulation bricks. The maximum temperature of the wall

is t t SO0C on the furnace side and the minimum temperature is 40"C outermost side

of the wall. Arr accurate energy balance over the furnace shows that the heat loss

from the wall is 400 WAn2. It is known that there is a thin layer of air between the

layer of refractories bricl< and steel plate. Tlrerrnal conductivities for tlre three layers

are | .52,45 and 0. I 3 8 W/rn"C respectively. Find
, ( i) To how many mm of insulation brick is the air layer equivalent

(ii) Wlrat is temperature of the outer surface of steel plate

Qucst.3 (A) Determine rate of heat f lowthrough a spherical boi lerwall which is2 m in diameter 6

and 2 cm tlrick steel (k=-58 W/nr-t(). The outside surface of boiler wall is covered

with asbestos (k-0.1 l6 W/rn-K) 5 mrn thick. The temperature of ortter surface and

that of fluicl inside are 500C and 3000C respectively. Take inner film resistance as

0.0023 K/w
(B) How many mocles of lreat transfer, Describe conduction with fjourier's law of 6

conduction.
SITCTION - II

OR
Define Following terms.
(i) Reynolds Nunrber ( i i)  Prandtle Number ( i i i )  Nusselt Number

iiu) Stunton Number (v) Crashoff number (vi) GraetzNumber

Derive the relation for variation of fluid velocity with flow area'

Derive an expression for Fluid pressure with Flow area'

A Reactor's lvall, 320 lnm thick, is made up of an inner^layer of fire brick (k=0'84

W/moC; covered with-a layer of insulation (k:0.16 W/rn"C). Tlre reactor operates at

a temperature of I 3250C arrd the ambient tenrperature is 25"C'

(ii Detennine the thicl<ness of fire bricl< and insulation which gives

6

5

6

gn
u.

inf
lib

ne
t.a

c.i
n



Quest.4

Quest.4

(A)

(l])

(A)

(B)

Give the description about natural and forqed convection

Enlist deferent dimension less numbers, ddscribe any two'
OB

What is fuel, classify and give description

An exterior wall of a house nray be approximated by a 0.1 m layer'of common brick

(k=0.7 w/m"c) followed by a 0.04m layer of gypsum plaster (k= 0.48 w/m"c).

What thickness of loosely packed rock wool insulation (k=0.065w/m"C) should be

added to reduce the heat loss or (gain) through the wall by 80 percent?

Describe tlre effect of back pfessure on the flow rate of gas through conversing

Diverging nozzle.

A 150 mm steam pipe has inside diarneter of 120 mm and outside diameterof 160

rnnr. It is insulated at the outside with asbestos. The steam temperature is l50oC and

the air temperature is 20uC. hleutside) = 100 wlmzoC, hlinside) = 30 wlmzoC, klasbestos)=

0.8w/moC and klsteety =42 w/moC. How thick should the asbestos be provided in

order to limit the heat loses to 2.1 kwlmz .

OR
Air enters a diffuser with a velocity of 200 m/s. determine speed of sound and Mach

number at the diffuser inlet when air temperature is 300C
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Quest.S (A)

Quest.5

Qucst.6 (A)

(B)

(A)

(B) Describe the effect of back pressure on the flow rate of gas through conversing 6
\,-/

(B)

nozzle.

A jct of lvater having a velocity of 20 m/s strikes a curved vane, which is moving

wiit, a velocity of l0-m/s. The jit mal<es an angle of 200 with the direction of motion

of vane at inlet and leaves at an angle of 1300 to the direction of motion of vane atr

outlet. Calculate: (i) Vane angles, so that the water enters and leave's the vane

without shock. (ii) Work done per second per unit weight of water striking the vane

per second.

Explain tlre Equation of combustion

ALL THE I}EST
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