PROPERTIES OF PURE SUBSTANCES AND GASES

CIVIL ENGG. ME228

 (1)Complete the table

	T,oC
	P,kPa
	u,kJ/kg
	phase

	
	400
	1825
	

	220
	
	
	Saturated vapor

	190
	2000
	
	

	
	4000
	3040
	


(2) Determine specific volume of super heated water at 10 MPa and 400 oC using

(1) The ideal gas equation

(2) The generalized compressibility chart

(3) Steam table

Find the error involved in first two cases.

(3)A tank whose volume is unknown is divided into two parts by a separating partition. One side of the tank contains 0.01 m3 of refrigerant 134a that is saturated at 0.8 MPa, while the other side is evacuated. The partition is removed and tank fills the entire volume of the tank. If the final state of the refrigerant is 25 oC and 200 kPa, determine the volume of the tank. 
(4) What is difference between saturated liquid, saturated vapor and superheated vapor?
(2) What is the difference in properties of saturated liquid and vapor of saturated mixture at same temperatures?

(5) What is the difference in properties of saturated liquid and liquid of saturated mixture at same temperatures.

(6) What happens to temperature and pressure during boiling process?

(7) Which process needs ore energy, complete vaporization of 1kg of saturated liquid at 1bar pressure or complete vaporization of 1kg of saturated liquid at 8bar pressure? Why?

(8) Complete the following table at places denoted by (?)

	Description of      Phase
	Type of pure substance
	h

kJ/kg
	x
	u kJ/kg
	v

m3/kg
	P

kPa
	T

0C

	?
	water
	-
	-
	-
	4.16
	?
	50

	Sat. vapor
	water
	-
	-
	-
	?
	200
	?

	?
	water
	-
	-
	-
	?
	400
	250

	?
	water
	-
	-
	-
	?
	600
	110

	?
	water
	?
	0.4
	-
	-
	325
	?

	?
	water
	1682
	?
	-
	-
	?
	160

	?
	water
	?
	0.0
	-
	-
	950
	?

	?
	water
	?
	?
	-
	-
	500
	80

	?
	water
	3161.7
	?
	-
	-
	800
	?

	
	R-134a
	-
	-
	-
	?
	600
	-12

	?
	R-134a
	-
	-
	
	0.022
	?
	20

	Sat. vapor
	R-134a
	-
	-
	-
	?
	320
	?

	?
	R-134a
	-
	-
	
	?
	600
	100

	?
	R-134a
	-
	-
	120
	-
	?
	30

	Sat. liquid
	R-134a
	-
	-
	?
	-
	?
	-8

	?
	R-134a
	-
	-
	300
	-
	400
	?

	?
	R-134a
	-
	-
	?
	-
	600
	8

	?
	water
	
	
	
	0.53
	
	125

	Sat. liquid
	water
	-
	-
	-
	?
	1000
	?

	?
	water
	-
	-
	-
	?
	750
	25

	?
	water
	-
	-
	-
	0.13
	?
	500

	?
	water
	-
	-
	2452
	-
	325
	?

	Sat. vapor
	water
	-
	-
	?
	-
	?
	170

	?
	water
	-
	-
	?
	-
	2000
	190

	?
	water
	-
	-
	3040
	-
	4000
	?


(9)  A piston cylinder device contains 50 L of liquid water at 25oC and 300 kPa. Heat is added to the water at constant pressure untill the whole liquid water changes into the vapor.Calculate

(a)Mass of water.(b)Final temperature. (c)Total enthalpy change.

(10) A piston cylinder device contains 0.8 kg of steam at 3000C and 1MPa. Steam is cooled at constant pressure so that half of the mass of steam condenses.Determine the final temperature of mixture and change in the volume.

(9) A 0.5 m3 vessel contains 10 kg of refrigerant-134a at-20oC. Determine pressure, total internal energy volume occupied by liquid phase.

(11) A 800 L rigid tank contains 10 kg of oxygen at 25oC.Find the reading of a pressure gage if the atmosphuric pressure is 97 kPa.

(12) Determine internal energy change and enthalpy change of niterogen as it is heated from 600 K to 1000 K using

(i)   constant value of Cp and Cv at 600 K (table A-2)

(ii)  constant value of Cp and Cv at 600 K (table A-2)

(iii) Average value of Cp and Cv  (table A-2)

(iv)  specific heat relation as given as

Cp = a+bT+cT2+dT3 where a=28.9,b=-0.1571x 10-2,c=0.8081x 10-5,d=-2.873x 10-9
(13) Which process needs ore energy, complete vaporization of 1kg of saturated liquid at 100oC temperature complete vaporization of 1kg of saturated liquid at 200oC temperature? Why?

(14) Which process of cooking rice in a pan will need more, pan with out lid,pan with light lid or the pan with heavy lid. Why?

Question (35) 

Complete the table

	T,oC
	P,kPa
	u,kJ/kg
	phase

	
	400
	1825
	

	220
	
	
	Saturated vapor

	190
	2000
	
	

	
	4000
	3040
	


Question (79)

 Determine specific volume of super heated water at 10 MPa and 400 oC using

(1) The ideal gas equation

(2) The generalized compressibility chart

(3) Steam table

Find the error involved in first two cases.

Question (121)

A tank whose volume is unknown is divided into two parts by a separating partition. One side of the tank contains 0.01 m3 of refrigerant 134a that is saturated at 0.8 MPa, while the other side is evacuated. The partition is removed and tank fills the entire volume of the tank. If the final state of the refrigerant is 25 oC and 200 kPa, determine the volume of the tank. 
Question (35) 

Complete the table

	T,oC
	P,kPa
	u,kJ/kg
	phase

	
	400
	1825
	

	220
	
	
	Saturated vapor

	190
	2000
	
	

	
	4000
	3040
	


Question (79)

 Determine specific volume of super heated water at 10 MPa and 400 oC using

(1) The ideal gas equation

(2) The generalized compressibility chart

(3) Steam table

Find the error involved in first two cases.

Question (121)

A tank whose volume is unknown is divided into two parts by a separating partition. One side of the tank contains 0.01 m3 of refrigerant 134a that is saturated at 0.8 MPa, while the other side is evacuated. The partition is removed and tank fills the entire volume of the tank. If the final state of the refrigerant is 25 oC and 200 kPa, determine the volume of the tank. 
