
 

d) The Boundary Equation ps,3( h ) 

The boundary equation ps,3 ( h ) has the following dimensionless form: 
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where  = p /p* and  = h /h* with p* = 22 MPa and h* = 2600 kJ kg1. The coefficients ni and 
exponents Ii and Ji of Eq. (2.18) are listed in Table 2.29. 

Table 2.29  Coefficients and exponents of the boundary equation ps,3 ( h ) in its dimensionless form, 
Eq. (2.18) 

i Ii Ji  ni i Ii Ji  ni 

         
       
        
        
       
        
        

The equation ps,3 ( h ), Eq. (2.18), describes the saturated-liquid line and the saturated-vapour 
line including the critical point in the following enthalpy range, see Fig. 2.5: 

h (623.15 K)    h    h (623.15 K), 
where h (623.15 K) = h1( ps(623.15 K), 623.15 K) = 1.670 858 218 kJ kg1 
and h (623.15 K) = h2( ps(623.15 K), 623.15 K) = 2.563 592 004 kJ kg1. 

Computer-Program Verification. To assist the user in computer-program verification of 
Eq. (2.18), Table 2.30 contains test values for calculated pressures. 

Table 2.30  Pressure values calculated from the boundary 
equation ps,3 ( h ), Eq. (2.18), for selected specific enthalpies a 

Equation h [ 1kJ kg ] p [ MPa ] 

  
ps,3 ( h ), Eq. (2.18)  

  
a Programmed functions should be verified using 8 byte real 

values for all variables.

Note. For points extremely close to the boundary between the single-phase region 3 and the 
two-phase region 4, the following procedure is recommended. When calculating the pressure 
with the ps,3 ( h ) equation, Eq. (2.18), its numerical inconsistency of 0.00043% in pressure with 
respect to the basic equation ps ( T ), Eq. (2.13), has to be considered. Due to this minor inconsis-
tency the result of the calculated pressure should be corrected to ps,3 = ps,3 ( h ) ( 1 – p /p ), 
where p /p = 4.3  106. This procedure ensures that ( p,h ) points extremely close to the two-
phase region are correctly assigned to the single-phase region and not falsely to the two-phase 
region.
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