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the concept of continuum? How density and pressure are dcfined using this

2'a) For a polytropic process, derive the foilowing reration:

*r, ,..,,3]]:#,: rfrtronic 
work.transfer and a;, = 3 x adiabitic work transfer:.:, Y-7'----r"'J urvl:/rv wurl\ Lld.rlsltrt itflo Qt_z = ---

Pl: i,::ltg :, *ir;.gqinds reversiiily:.dccoroirg tJ:i*iiifr 11

af'votumes -. ii:oo+*t ;# d;iiri;:
lgig4. Iaw fror4'.a.[.:$.?,p* to 1.4 OIr;.ii.The' ' '"'initiat ano firiai'i',Lr6r.r 4,u rrral vorumes are u.004m, and 0.02inr, respectivery..Ttib gu, i, trr.I:;.6il;at constant pressure and.finally compressed isoirreriairy back to its initial state of4'2bat and 0'004m3. calculate trre wort done in 
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4.a)

Sketeh the cycle on a p-v diagram.
n each process stating its direction.

[7+8]

at 18oC and at a pressure of 10Mpa.
b)
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[7+8]

i.,., :'.:i) the mass Bf g5yg.n in the:cyliqder, i...: :..t:i '.. ,:..ii) the mot#v6iil" i.,l ll:j i.i: :.. ;
iii) the density of oxygen.
The molecular mass oioxygen 32kgkmol.



6.a)

b)

8.4).

What is an adiabatic saturation? When does the wet bulb temperature equal the
satlrration temperature?
At steatly slalc, 100ru'/n in of dry ar at32oC and 1 bar is mixed adiabatically with a

. ."..srream nf o5yg. e.p (Oz) at tZ,f.Q gnd 1 bar to^.fo.rm a mixed s.tr.e?q at 470C aqd..1,.bar.

: i."fne kineticaid'potential enprgypffects are 4e$ligible. Deterpiirp:i :',:':."i
i) Mass flow rates of dry air and oxygen in kg/min
ii) The mole of fraction of dry air and oxygen in the existing mixture and

iii) Time rate of entropy production, in kJ/K.min. [7+8]

---ooOoo---

b)

5.ii)' :'.:trVhat are ttiH.salqent feature$..qfititork transfei]: ;'.:; :..., i'.:: :..., :'":i

b)""'A gas initiblty'at a pressuie'bf'510 kPa dnd"a'volume of 142' liters unddrloei a

process and has a final pressure of 170 kPa and a volume of 275 liters. During the
process, the enthalpy decreases by 65kJ. Take Cv= 0.718 kJ/kg. K. Determine:
i) change in internal energy,

...ii) specific h.eat.at constant p.ressure, and
:...: :..:iii) specificghi.qonstant. i',:'i."i i-,:'i..'l i:,:'87+sl

the end of each process and a deal efficiency of the cycle. Take Y=l.4. [7+8]


