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— Introduction and the Tirst Law of Therm od ynamics

1.5 A [Tulid ar 4.7 bar pecupying 0,09 m® is compressed reversibly 1o a presauce of 3.5 hay
aczording Wo law " - conglanl, The foid ju then healed reversible at consian valume
unn! the prezsas is 4 bar the sjveciic volume i3 then 0.5 m/ke. A roversible expansion
according o 8 law pv’= constani restures the Did to i faitial slade. Skevch ths cyele
on p-v diagram and calealafe: -

a} the mass of flid present
b} the value of n in the firsf process
o) the ner Work of Lhe cyele

1.1} The gases in the ¢ydinder of an miernal combustion :n;mc hate a sperific inrernal
energy of BOO kIke and 2 specific volume of 0.06 m™kg & the beghming SApANE,
Tha :xpansmn ol the gases may be assumed w Lake place according Lo a roversible Jaty,
= consiant, from 35 bar ro .4 har, The specific idernal enerey aficr expansion 3
230 khkg, Caleulate the hrai rojecicd o the eyinds sooling wanei per kilogram of
pascs during ihe cxpansion steoke, _ ..

1.13 A marbine operating under steady-Muer condidon receives sream ot dhe followingT sl
pressurs, 13.8 bar, specific volume 6,143 m™/kg, specific meral cnenmy 23590 ke
velooity 20 mis. The sate of the steam leming (e turhine iv as foillows: pressore 0,35
bar, apecilic volure 4.37 w'kp | apeeific inreomal energy 2360 klke, velacity 50 ms.
Hgzal iz rejecied to 2 surrcunding at 1he rate of €25 kW and the rate of slearn Jlow
throush the fwbine v §.09 kgfs, Caloulaie fe power devidoped by the toebine?

1.14 4 pozzle is a device for increasing the velocity of @ alcadity following Auid. Ar the
et o 3 cenain rozzle e specific snthalpy of the fluid i 3025 kikp. The nozde is
honzonial and there s a negligible bear Iusa From i, Calen)are:

g} the velocity of the Quad e

b} he ratc of Dow whan the inlet arsa s 0.1 o md 1he specific volums ol the nls is
0.1 ks

c) the cxil area of the nozele whon the specific volams at Bie a2zl iy 0.5 m¥ke
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