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BACHELOR OF ENGINEERING (CIVIL ENGINEERING) SECOND YEAR I*lRST SEMESTER
SUPPLEMENTARY EXAM 2018(OLD) = = -
‘ _ Thermodynamlcs and Heat Power N
Time:-Three Hours . Full Marks:-100 -
' Answer any-five questlons o
All parts of the. same. question must be answered to gether
Data, consmtent w1th the problem may be assumed 1f necessaly

1. Answer the following questlons (any Jour):
-a) What do you mean by thermodynamic system? - .
- b)  Define specific heat at constant volume and constant: pressure
¢) Define the following thermodynarmc terms:: State, path
d) Define boiler mountings and accessories. S S
e) State and explain Zeroth law ofthermodynalmcs o S 20

2 a) lhe air standard thermal efnclency of Gtto cycle is greate1 than that of d1ese1 cycle for the

same compression ratio”. Justify the statement ' - o 8-
~ b) An engine working on the Otto-cycle has an air standard cycle efﬁmency of 56% and rejects

544 kl/kg: of air. The pressure and. temperature of air at the begmnlng of compressmn are-0.1. MPa -
and 60°C respectively. Compute (a) the compression ratio of the engine, (b) the work. done perkgof -
air, (c) the pressure and temperature at the end of compression, and (d) the maximum pressule of the

cycle, _ : _ e e 12
3 a) Find out an expression of displacement Work in an lsothermal process R
b) Determine the total work done by a gus system following an expansmn process as shown in . :
~{he’ ﬁgure below. S ‘ 12
4 a) Show that internal energy is a property ofasystem. © . L 10

b) A heat engine receives reversibly 420 K/cycle of heat from a-soufce at’ 327°C ‘and’ reJects B
heat reversibly to a sink at 27°C. There are no. other heat transfers. For each of the three
hypothetical amounts of heat rejected, in (i), (ii) and (iii) below, compute the cychc integral
of dQ/T . From these results show ‘which case is revelslble which irreversible and which
1mp0351b1e (1) ZIOKJ/cycIe rejected (if) IOSKJ/cycle rejected, (iii) 315 KJ/cycIe re}ected
: 010
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5 a)f.T}_‘_ié"'enthal‘py‘énd the velocity of the fluid passing at the inlet to a certain nozzle are 3000
: kl/kg and 60 m/s respectively. At the discharge end, the enthalpy is 2762 kJ/kg. The nozzle is

©.. . Jhorizontal and there is negligible lieat loss from it. (i) Find the velocity at exit from the nozzle, .
. (i) If the inlet area is 0.1 m? and the specific volume at inlet is 0.187m%/kg, find the mass flow

- rate. (i) If the specific volume at the nozzle exit is 0.498m°/kg; find the exit area of the nozzle.
SR Elespea . | 12

b) Derive an _é)_(’pfess{ip_nl of exit velocity for flow through a nozzle. L 8

ST 6a)What do youmean by f‘ec‘d ;ch'el'ck valve a'md.fusible blﬂg? o . 6

- ¢) Discuss with neat sketch the working principle of a water tube boiler. . 14

7. Write short notes on'the following (any four):. .

PMM?2, b) Phiase, ¢) Refrigerator, d) Reheater, &) Entropy, f) Intensive property. - 20




