Time: 2 Hours

Instructions: 1. Attempt all questions.

2. Don't write anything on the question paper.
3. Use of non programmable scientific calculator is permitted.
4. Also use heat and mass Transfer Data Book.
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SECTION-I
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Define a thermodynamic system. Differentiate between @pe tem, closed system

and an isolated system.

Explain the following terms :

(i) State, (i) Process, and (iii) Cycle. \.
OR

An ideal gas is heated at constant volume perature is three times of the
original temperature, then expanded IS ally until it reaches an original
S

pressure: gas is then cooled at constant
Determine :

o

it restored to the original state.

The network has done per kg of g tial tetP is 350k , represent answer in terms

of gas constant are (R).

Explain the conce
become dead ?

OR

applied for the¥ systems:

Write do®h the ral energy equation for steady flow system and simplify when
&Ilo

i) Steam turbme

(i) Steam nozz

reater than COP of a refrigerator by unity.

¢ HeagPump? How does it differ from a Refrigerator? Show the COP of a
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SECTION-II

Que.—4 (a) A plane wall is 150 mm thick and its wall area is 4.5 m? . if its conductivity is 9.35
W/m"C and surface temperatures are steady at 150°C and 45°C, Determine
(1) Heat flow across the plane Wall
(i)  Temperature gradient in the flow direction.

(b) Heat flows through a composite slab, as shows below. the depth of the slgh’is nd 4
the k value are in W/m. k. The overall thermal resistance Ry, in K/w is.
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Que.~-4 (a) Whatis Fourier’s Law? Explain the es of heat transfer. 5
(b) What is difference in NTU&LM” ? 3

Que. -5 A counter flow double pi at :
water at the rate of 10500%g eam enters the heat exchanger at 180°C and
e

leaves at 130°C. Th et ang exit temperature of water are 30°C and 80°C
e sfepcoefficient from steam to water is 814 W/m’C,
ea

respectively. If ov
calculate the hea . at would be the increase in area if the fluid flow

were parallel?

OR

cold water streams running through a parallel flow heat 8
exchan@ e s and 0.5 kg/s respectively. The inlet temperatures on the hot

and cold si € and 20°C respectively. The exit temperature of hot water is
45°C. If the individual heat transfer coefficients on both sides are 650 W/m’C,
calculate the arﬁ of the heat exchanger.

Que. -5 The flow rat

Que.—6 (a) Derivea ression for logarithmic mean temperature difference (LMTD) in case of 5
: p
(b ich 18 a batter HE? Counter flow, parallel flow or cross flow why? 2
c) w does the science of Heat transfer (HT) is different from thermodynamic? 2
END OF PAPER



