B b A A2 100 L5 EE IR A FH
Zprmy - 1203 &AM RAT
-t #Ah%e HE GEX)

EEER
| | kmmsdm w1005

| oommmam - FHGRAES Aol
| 3 2w B RN RS RALERMNGEE  FURTHY - - ;

Problem 1.(25%)
Please prove the following thermodynamic relationship
a) (15%) c,=c¢ + Tvﬁi /x, for any working medium
b) (10%) c,=c,+R for any ideal gas
Where ¢, (specific heat for constant pressure), ¢, (specific heat for constant volume),
T (absolute temperature), B, (expansion coefficient for constant pressure),
x, (compression coefficient for constant temperature), R (gas constant),

v (specific volume)

Problem 2. (25%)
Helium gas is compressed by an adiabatic compressor from initial state of 100 kPa and

5% to a final pressure of 300 kPa and the compressor efficiency is 0.8, Please
find

a) (15%) the exit temperature=?

b) (10%) the entropy change for the COmpressor=>

Problem 3. (25%)
An ideal Otto cycle has a compression ratio of 9. At the beginning for the compression
process, air is at 100 kPa and 17 %, and 900 kJ/kg of heat is transferred to air during
the constant volume heat addition process, Please find
a) (5%) maximum pressure during the process
b) (5%) maximum temperature during the process
¢) (5%) the thermal efficiency
d) (5%) the mean effective pressure
e) (5%) the p-v and T-s diagram

Problem 4. (25%)

Saturated air leaving the cooling section of an air conditioning system at 14% ata
rate of 50 m> /min is mixed adiabatically with the outside air at 32 % and 60 percent
relative humidity at a rate of 20 m® / min . Assuming that the mixing process occurs at a
pressure of 1 atm according Psychrometric chart, determine the exit condition

a) (5%) specific humidity

b) (5%) the relative humidity

¢) (5%) the dry-bulb temperature

d) (5%) the volume flow rate of the mixture
e) (5%) the wet bulb temperature
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