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Basic Thermod ics

velocity is 60m/s. At thq,.di end, the enthalpy is 2762klkg. The nozzle is horizontal
and there is negligible

D Find the velocityD Find the velocityTit the exit of nozzle.
ii) If the inlet *.ui, 0.1m2 and specific volume at inlet is 0.187m3/kg, find the mass flow

rate. *r',q*-iii) If the spt"{th volume at the exit of the nozzle is 0.498m31kg, find the diameter at the
exit seqtiod of the nozz\e.
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State the Kelvin-Planck and Clausius statements of the seoffi"1aw of thermodynamics and

show that violation of the former results in violation ofJptt!$ " (08 Marks)

A direct heat engine operating between two reserrs[itthut 327'C and 27"C drives a

refrigerator operating between 27oC and 13oC. rdbWciency of the heat engine and the

refrilerator are each-70% of their maximum r#q$, The heat transferred to the heat engine

is 500kJ. The net heat rejected by the engineprigitii" refrigerator to the reservoir at27"C rs

400kJ. Find the net work"output of the eng".1ne--rehigerator combination, Draw the schematic

representation. ,,*.|\*" ,r-,it':,ll'* (12 Marks)

MPiitite-r
Prove that entropy is a propetty g,f.affi.-, frorn Clausius in egrraiity' (10 Marks)

0.5kg of ice block at -t0;C ry&f#gtt into contact with fficopper.block.at 80oC in an

insuiated container. Determinemthe-.hurg. in entropy of :,ffi ice block ii) copper block
- - -{rF]i*u^^r ^f .i^^ ^^ ar.tt1,* rr oAaniffa haaf nf rrnf cr eq A)kllko K

iii) the universe. Given rp.3ifil$t.at of ici as 2kJlkg$, specific heat of watet_u.s 4,;ZkllkgK,

,.r..0rSkllkg I( enthalpy of $qihn 
of water at OoC as 334kJlkg' 

Marks)'q J,
Aa,sdqf

::'t- tf 
-

- :-&r 
' OR, _ .

Mark the follo#hmn a P-T diagram: ils?lid, liquid and vapor regions ii) Triple point.
(04 Marks)

ii!

With a ne.4US$ch, explain the working.,of"d separating and throttling calorimeter.

,di' 
'1 l," ,{,,. (06 Marks)

Determine.the dryness fraction--s$*he steam sample t-Et6d in a separating and throttling

caloriri&ter. ;" | -

Pressure of steam sample collepted = 15bar . "iia,,fl -,",.,,.
Pressure of steam at exit -"1 bar

Temperature of steam at exit = 150"C . l

Water collected from ffihting calorimetqr^e,p#kg/min ,ii" 'i$:

,d;# * '""'""'., ', ffiooirte-+ 'qe-j

7 a. Derive CtausiL# Chypeyron.q andpxplain its significance' (06 Marks)

b. Distingu,ip"h- between: r) Ideal aS-.,.rff gases ir) ,r,,,:,.rff, 'gas and semi perfect 8as' 
104 Marks),,.,,.',,ri,fr:", *o 

t 1,,. 1'' (04 Marks)

=elr havins C, = JjbihkJlkg K and C, : O.ZtgkJ/kg K is compressed reversiblyc. 2kg df+t having C, =
accordiiig to pV1'3: C &
u{; * rinA the increasti iffffiernal energy. 

."

':q{1. qh1,"iis O=[q+la"ir, -il catculate the magnitude and direction oft ,'ll) Use the r, ,,,o. Ln_lJ
...iiul' '!o

work. ,,'r' ....;'fti*' '={ffi*[!

iir) Sho.pq,thefuial and final#s and the process path is T-S diagram. (10 Marks)

i::::::' ..:. ,tr OR
8 a. Explain the changes in im@al energy and enthalpy of an ideal gas in a reversible adiabatic

process in terms old1e.pf#ure ratio. (12 Marks)

b. A certain gas has Cn,:"'1.9 and C, = l.skJ/kg^ K. Find its molecular weight and the gas

constant. A co+,gf.frHf-=volume chamber of 0.3m3 capacity contains 2kg of this gas at 8oC.

Heat is transffi- the.gas until the temperature is 108'C. Find the work done, the heat

transferred affiffi changes in internal energy, enthalpy and entropy. (08 Marks)
;6i'
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ModuIe-5
9 a. . Define mass fraction and mole fractions of the ideal gas mixture.

b. Find the gas constant and apparent molar mass of orrn, oz and 3ks "Alr5lflof Oz and Nz are 32 and 28the universal gas constant is 83l42,lllfmoK ffi
respectively. *&ffi (04 Marks)

(12 Marks)

(04 Marks)

(04 Marks)

(12 Marks)
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