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Introduction

e Last year in Prag, the draft of the supplementary release on the

p(h,s) backward equations was presented.

e During the evaluation of the p(h,s) backward equations,
comparison calculations were carried out to calculate p&T(h,s)

using IAPWS-IF97 basic and backward equations.

A specific problem was found
when using the IAPWS-IF97 backward equations

In iterations.



Iterative Calculation of p&T(h,s)

Using IF97 Equations Only

Ilteration Variants

One-dimensional One-dimensional Two-dimensional
Iteration of p from: Iteration of p from: Iteration of p and T from:
h=h(p,T) s=s(p,T) s =s(p,T)
T T h=h(p,T)
T(p.s) T(p,h)




Results for Obtained Numerical Consistencies

of Iteration from h(p,T) & T(p,s)

One-dimensional Iteration of p from:

!
T(p,s)
Region Aptol |Ap|max AT |AT|maX
< 0 0
L P<25MPal  0.6% 831 % o5 mk | 143.1 mK
p > 2.5 MPa 15 kPa 291 kPa
2a 0.0035 % 0.013 % 10 mK 5.0 mK
2b 0.0035 % 0.016 % 10 mK 12.8 mKe—
2C 0.0088 % 0.126 % 25 mK 144.6 mK
lteration accuracy: Ah = 1x10~10
- 10 mK + 10 mK
6.521
p / MPa 2
6.520 \‘o
/ T(p,s)
/‘i\// «—
6.519 ——
L — \ & T(p,s)
6.518
554.38 554.39 554.40 554.41 T /K




Results for Obtained Numerical Consistencies

of Iteration from s(p,T) & T(p,h)

One-dimensional Iteration of p from:

I
T(p.h)
Region APy |Ap|max AT |AT] hax
1 < 0 0
p<25MPa| 0.6% 2433% | e v | 1999 mK
p > 2.5 MPa 15 kPa 246 kPa
2a 0.0035% | 0.018 % 10 mK 20.2 mK
2b 0.0035% | 0.023 % 10 mK 28.9 mKe—
2C 0.0088 % | 0.263 % 25 mK 324.4 mK
lteration accuracy: As = 1x10~10
-10 mK + 10 mK
7.242
p / MPa
& T(p,h) T(p,h)
7.240 / /
7.238 / «-— |
7.236
567.97 567.98 567.99 568.00 568.01 T /K




Results for Obtained Numerical Consistencies

of Iteration from s(p,T) & T(p,h)

One-dimensional Iteration of p from:

I
T(p,h)
Region APy |AP] 1 ax AT |AT] hax
1 < 0] 0f @
p<25MPa| 06% | 2433% - — oo
p > 2.5 MPa 15 kPa 246 kPa
2a 0.0035% | 0.018 % 10 mK 20.2 mK
2b 0.0035% | 0.023 % 10 mK 28.9 mK
2C 0.0088 % | 0.263 % 25 mK 324.4 mK
lteration accuracy: As = 1x10~10
0.050
p / MPa
0.040 ——
N
0.030
& T(p,h) «—
0.020
0.010 \7
0.0006112 | |
279.999 280.000 280.001 T /K




Results for Obtained Numerical Consistencies

of Iteration from s(p,T) & h(p,T)

Two-dimensional Iteration of p and T from:

s =s(p,T)
h =h(p,T)
Iteration from s(p,T) & h(p,T)
Region Apy, |AP] 1 ax ATior | ATl ay / MK
< 2.5 MPa 0.6 % . Y
L p 0 4.4 x10° % 25 mK 54 % 10-8
p>25MPa| 15kPa | 4.4x 10-3kPa
2a 0.0035% | 6.5x 10-1095 | 10 mK 1.5 x 10-11

Iteration accuracy: Ap = APyop AT = ATy,



Conclusion

Iteration Variants

One-dimensional

Iteration of p from:

h =h(p,T)

T

T(p.s)

One-dimensional

Iteration of p from:

s =s(p,T)

T(p.h)

Two-dimensional
Iteration of p and T from:
s =s(p,T)
h =h(p,T)

1 4 1l

The iterated p and T exceed the permissible

values in Region 1 and all subregions of

region 2.

The iterated p and T meet
the permissible values
resulting from the iteration

accuracy.
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