Thermodynamics I ~ Chapter 2 Properties of Pure Substances

Source: Cengel, Y.A., and Boles, M.A, THERMODYNAMICS :An Engineering Approach, 5" Edition in SI

unit, McGraw-Hili, 2006.

Home Work no.1

Prepared by: Assoc.Prof.Sommai Priprem, PhD.

1. What is the difference between saturated liquid and subcooled liquid?
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2. What is the difference between saturated vapor and superheated vapor?
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3. Is it true that water boils at higher temperature at higher pressure? Explain.
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4. If the pressure of a substance is increased during a boiling process, will the
temperature also increase or will it remain constant? Why?
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5. What is the specific volume of saturated liquid water 300 kPa.
Solution: 4
Substance. water

State: Saturated liquid
Then, v = v, at 300 kPa
Table A-5, at 300 kPa

ve=0.001073 m’/kg Y
the specific volume, v = 0.001073 answer ?

6. What is the specific volume of saturated vapor water 300 kPa.
T
Solution.

Substance. water

State: Saturated vapor
Then, v =v, at 300 kPa
Table A-5, at 300 kPa

Y~ 0.6573 m’/kg
the specific volume, v = 0.6573 answer

7. What is the phase and enthalpy of water at 250 °C and 400 kPa.

Solution:

Substance: water

State: 250 °C and 400 kPa.

Check: Table A-5, at 400 kPa ,
Fov= 14363 °C

Because T>Tsat,

therefore the phase is ‘superheated vapor™ answer

To find h, use table A-6 at 400 kPa and 250 °C
h=2964.2 kJ/kg answer

8. What is the phase and enthalpy of water at 80 °C and 500 kPa.

Solution:

Substance: water

State: 80 °C and 500 kPa.

Check: Table A-5, at 500 kPa
Tooo=151.86°C

24

Because T<Tsat,
therefore the phase is ‘subcool liquid "answer
To find h, use table A-6 at 500 kPa and 80 °C.

h = 2964.2 kJ/kg answer



9. What is the phase and enthalpy of water at 200 kPa and 0.7 quality.
Solution: TA
Substance: water
State: 200 kPa and x = 0.7
Because 0.0<x<1.0

Therefore, the phase is ‘mixture” answer
Jfrom: Ve = hyrexlep

table A-4 at 200 kPa
hy=504.70 kJ/kg and  hy, =2201.9 kJ/kg

therefore, h = (504.70 kJ/kg) + (0.7)( 2201.9 kJ/kg)
h = 2,046.03 kJ/kg answer
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10.What is the temperature of water at 5 MPa and 2,000 kJ/kg specific internal
energy. Also determine its quality.

Solution:

Substance: water

State: 5 MPa and u = 2,000 kJ/kg
table A-4 at 5 MPa

1y = 1,147.81 kJ/kg,
Uy = 1,449.3 kJ/kg and
Us = 2,597.1 kJ/kg
Because Uy <u< Uy,
Therefore, the phase is ‘mixture” answer
Jfrom: u = oy Poctis
X = (U - ug/uy,
= (2,000 kJ/kg -1,147.81 kJ/)/(1,449.3 kJ/kg)
= 0.5880 answer
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