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1. Compressed liquid:  

In general, a compressed liquid is characterized by:  

Given  Properties  Comparison  Tables 

T, P P > Psat. or Tgiven <Tsat. From saturated Table or compressed Table. 

T, or P, and v vgiven < vf From saturated Table or compressed Table.  

T, or P, and u ugiven < uf From saturated Table or compressed Table.  

T, or P, and s sgiven < sf From saturated Table or compressed Table.  

T, or P, and h hgiven < hf From saturated Table or compressed Table.  

 

2. Superheated vapor:  

In general, a superheated is characterized by:  

Given  Properties Comparison  Tables  

T, P P < Psat. or Tgiven >Tsat.  From superheated Table.  

T, or P, and v vgiven > vg From superheated Table.  

T, or P, and u ugiven > ug From superheated Table.  

T, or P, and s sgiven > sg From superheated Table.  

T, or P, and h hgiven > hg From superheated Table.  

 

3. Saturated liquid (x=0 , v = vf, u = uf,h= hf, and s = sf at a given saturated temperature or 

pressure) 

4. Saturated vapor (x=1 , v = vg, u = ug, h= hg, and s = sg at a given saturated temperature or 

pressure). 

5. Saturated liquid-vapor mixture (0< x <1) all the properties are between saturated liquid 

properties and saturated vapor properties:  𝑣𝑓 < 𝑣𝑔𝑖𝑣𝑒𝑛 < 𝑣𝑔, 𝑢𝑓 < 𝑢𝑔𝑖𝑒𝑣𝑛 <

𝑢𝑔, ℎ𝑓 < ℎ𝑔𝑖𝑣𝑒𝑛 < ℎ𝑔, 𝑎𝑛𝑑 𝑠𝑓 < 𝑠𝑔𝑖𝑣𝑒𝑛 > 𝑠𝑔.  

         𝑥 =
mg

mtotal
, mtotal = mg + mf, Vtotal = Vf + 𝑣𝑔 , 𝑣 =

Vtotal

mtotal
, 𝑣𝑓 =

Vf

mf
, 𝑣𝑔 =

Vg

mg
 

        hfg = hg − hf, ufg = ug − uf , 𝑣𝑓𝑔 = 𝑣𝑔 − 𝑣𝑓 

  mtotal𝑣 = mf𝑣𝑓 + 𝑣𝑔mg → 𝑣 =
mf

mtotal
𝑣𝑓 +

mg

mtotal
𝑣𝑔, 𝑣 = (1 − x)𝑣f + x𝑣g 

        
mf

mtotal
= (1 −

mg

mtotal
) = 1 − 𝑥, 𝑣 = 𝑣𝑓 + 𝑥(𝑣𝑔 − 𝑣𝑓) = 𝑣𝑓 + 𝑥𝑣𝑓𝑔  

          ℎ = ℎ𝑓 + 𝑥ℎ𝑓𝑔, 𝑢 = 𝑢𝑓 + 𝑥𝑢𝑓𝑔 

 

 



 

Copyright@2016  EngSci Platform 

  

Problem 1.1 Statement:  

 

a) Saturated liquid-vapor mixture: 

𝑢 = 𝑢𝑓𝐴𝑡 𝑃=200 𝑘𝑃𝑎
+ 𝑥𝑢𝑓𝑔𝐴𝑡 𝑃=200 𝑘𝑃𝑎
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T = Tsat = 120.21oC, u = 504.50 + 0.6 × 2024.6 = 1719.26
kJ

kg
 

b) T = 120.21oC  ug = 2534.3
kJ

kg
   𝑢𝑔 > 𝑢𝑔𝑖𝑣𝑒𝑛, 𝑎𝑛𝑑 𝑢𝑓 <

𝑢𝑔𝑖𝑣𝑒𝑛(Saturated Liquid vapor mixture )   

 

 

 

P = PsatT=125C
= 232.23 kPa, x =

u − uf

ufg
=

1600 − 524.83

2009.5
= 0.535 

c) P = 1000 kPam = 1MPa , u = 2950
kJ

kg
 

 

ugiven > ug  [ Superheated] 

From superheated Table: 

T oC u (kJ/kg) 

350 2875.7 

T=? 2950 

400 2957.9 
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T − 350

400 − 350
=

2950 − 2875.7

2957.9 − 2875.7
→ T = 395.2oC 

d) 𝑇 = 75𝑜𝐶 , 𝑃 = 500 𝑘𝑃𝑎 → 𝑇𝑔𝑖𝑣𝑒𝑛 < 𝑇𝑠𝑎𝑡@𝑃 = 500 𝑘𝑃𝑎  [Compressed Liquid] 

From the saturated Table using Temperature. i.e. 

𝑢 = 𝑢𝑓 𝑇=75𝐶
= 313.99

kJ

kg
 

e) P=850 kPa                x = 0   (Saturated Liquid)  

T = TsatP=850 kPa
= 172.9oC, u = uf = 731

kJ

kg
 

 

 

 

Problem 1.2 Statement: 

A refrigerant-134a at 160 kPa and T= 3ᵒC, find the specific volume, internal and enthalpy energy 

of this state?  

1719.26 
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At P = 160 kPa Tgiven > Tsat , i. e.  superheated state.  

 

P = 0.14 MPa 

T v [m3/kg] u [kJ/kg] h [kJ/kg] 

0 0.15263 233.23 254.60 

3 v u h 

10 0.15908 240.66 262.93 
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3 − 0

10 − 0
=

v − 0.15263

0.15908 − 0.15263
=

u − 233.23

240.66 − 233.23
=

h − 254.60

262.93 − 254.60
 

v = 0.154565
m3

kg
, u = 235.459

kJ

kg
, and h = 257.099

kJ

kg
 

P = 0.18 MPa 

 

 

 

 

3 − 0

10 − 0
=

v − 0.11722

0.12240 − 0.11722
=

u − 232.48

240.0 − 232.48
=

h − 253.58

262.04 − 253.58
 

𝑣 = 0.11874
m3

kg
, u = 234.74 

kJ

kg
, and h = 256.118

kJ

kg
 

 

For P = 0.16 MPa at T= 3oC 

P [ MPa] v [m3/kg] u [kJ/kg] h [kJ/kg] 

0.14 0.154565 235.459 257.099 

0.16 v u h 

0.18 0.11874 234.74 256.118 
0.16 − 0.14

0.18 − 0.14
=

v − 0.154565

0.11874 − 0.154565
=

u − 235.459

234.74 − 235.459
=

h − 257.099

256.118 − 257.099
 

𝑣 = 0.1366525
m3

kg
, u = 235.0995 

kJ

kg
, and h = 256.6085

kJ

kg
 

 

 

For checking purposes, we employ the Engineering Equation Solver……as  

T v [m3/kg] u [kJ/kg] h [kJ/kg] 

0 0.11722 232.48 253.58 

3 v u h 

10 0.12240 240.00 262.04 
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