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Stecm ontors 0 natie ot 400°C and 600 kPa with o valocity ol 5 m/s. and leaves ot 300°C and 100 kP

wr}ﬂ- touing heot ot a rate of 20 kW, For an inlel area ol B00 om?, the volocity of (he steam ot the nozsde et in
mys s
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Arvuwer,

Tha volume llow rote of the steam ot tha nozsie exit In m? fkg ks
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sorme tubaes through which steam Hows
in @ stoam-hearing system, oir s hoated by baing pospod Ovir .
ﬂn:n‘m-' Stoom ontoers tho heat exchangor ot 250 mmmmnmmdﬁw.’mwmm}unw

3
anel 1I0°C. Alr enters ot 120 bPa ond 270 angd Weoves gt H7C: This volurmie Row rote of alr ot this indet in m? fig 1=
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A Carnot refrigerator operotes in o room inwhich the lemperoture is 27°C ond consermass 3 kW ol power
whan oparoting. I the food compartmant aof the relrigerator iz to be maintoined ot 3°C. the coallicient of

performance for this Comot refriperator is:

Annwor

Tha rate of haat removal from the food comparmant in kW ks
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Ahmtunghm:nhmhnmfrmnnhnﬂliuumlmﬂﬂﬂ‘cmdhmnmr pfficiency of 60 percent. The o
heat engine doos maximum work equal to 300 kJ. The heat supplied to tho heat engine by the heal souwrce
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Refrigerant-134a enters the evaporator coils placed at the back of the freezer section of
a household refrigerator at 120 kPa with a quality of 20 percent and leaves al 120 kPa
and 20°C. If the compressor consumes 450 W of power and the COP the refrigerator is 1.2,
determine (a) the mass flow rate of the refrigerant and (b) the rate of heat rejected to

the kitchen air.
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