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ME301 Applications of Thermodynamics

Example

0.016 kg/s of R-134a is compressed from 140 kPa and -10°C (4 =

260 kJ /kg) to 1 MPa in a steady state comptessor. The refrigerant is L
then passed through a heat exchanger in which it is cooled at P VWAAAAAN
constant pressure to 50°C. Water enters the other side of the heat |—'>NWVVVV\——>
exchanger at 20°C and 100 kPa and leaves at 30°C and 100 kPa. If

the required compressor power is 1.2 kW,

a) find the specific enthalpy of the refrigerant leaving the
compressor. (Hint, make just the compressor your system.)

b) Now making the ensire heat exchanger your system, find the mass
flow rate of water required. (For R-134a at 50°C and 1 MPa, 4 =
280.19 kJ /kg.)

¢) Could you have found the mass flow rate of water in just one step? How might you do it? Do you think I’m going
to ask you to do it? Are we playing that game for Whose Line is it Anyway?

d) Why did I give you the specific enthalpies of the R-134a?
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c) YES WE cAN| MAKE COMPRESIOR £ HXR SYSTEM,

4) R134a U NIETHER AN IDEAL GAf NOR AN (NCOMPR ESSIPLE.

SURSTANCE., £ WE PONT| icNoW BOW T FiMD THE PROP BRTIES

o SUCH THING CYET...)




