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3. (16%) Determine the relative humidity, humidity ratio, enthalpy of the atmospheric air per mass of dry air,
and the specific volume of the mixture per mass of dry air at a state where the dry-bulb temperature is 26 °C|
the wet-bulb temperature is 17 °C, and atmospheric pressure is 100 kPa.

4. Helium is to be compressed from 105 kPa and 295 K to 700 kPa and 460 K. A heat loss of 15 kJ/kg occurs
during the compression process. The mass flow rate is 60 kg/min. The constant pressure specific heat of
helium is 5.2 kJ/kg K.

(8) (5%) Perform the energy balance for the stated case and express the required power input in terms of

enthalpy and other thermodynamic properties. v
(b) (5%) Following part (a), express the required power input in terms of temperature and other ZQ
thermodynamics properties. 2
(c) (5%) Determine the required power input. %‘

(d) (5%) List important assumptions you made in the analysis.

5. (a) (10%) Draw the P-v diagram of a Carnot cycle. Please indicate the directions of heat trasnfers.
(b) (4%) What does the enclosed area represent in the P-v diagram?

6. (16%) FHERATH LHZ L £ RE LK | (2) enthalpy, (b) entropy, (c) heat engine, (d) isentropic

efficiency of a turbine. — mm—
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