Rankine cycle at various steam pressure and temperature

define some units kN = 103~N kPa := 103-Pa MPa := 106Pa kJ = 103-J bar := 0.1MPa

We have seen the calculation of a Rankine steam cycle in rankine_class_example.mcd Repeating these
calculations for various combinations of boiler pressure and temperature allows us to investigate pressure and
temperature on ideal thermal efficiency. the calculations are done in the area by doing a matrix of combinations:
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This plot shows the ideal efficiency at various combinations of pressure and temperature.
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this plot for select pressure := select_temperature :=

30
90 superheat to 560 deg C
120
ip := select_pressure — 1 py. = 6MPa iT := select_temperature — 1 TTy =460
ip ip,iT
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close up of points 1 and 2
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enthalpy average temperature approach for efficiency

we defined the entropy average temperatures in class and showed that the thermal efficiency (ideal) could be

calculated ...

T bar L
T bar H

n_

kg-K

2804.2 3366.6 3591.7) 170.586 6.187 7.114 7.402)
. 2784.3 3326.1 3564.2 | kJ 173.609 k] 5.889 6.753 7.057 | kJ
= _— = _— SA = _—
370 27421 32831 35357 lkg 2 176633 | keK | 5677 6521 6.844
2684.9 32372 3506.2 ) 179.656 ) 5492 634 6.684 )
AiN:=0..3 /jV::O..Z
calculate entropy average TH
Qp=h3—hy Qu  =h3 —hy
o 1] L) 1
or ... in indicial
Q =hy —hy notation Q =hy —hy

entropy average high temperature ...

hy —hy 469.082 488.545 500.917)

T bar H, ;= — o) — ! b 1 | 491036 510005 522852
3i; 2 - 502.57 522253 535.608

509.206 530.17 544.309 )

entropy average low temperature ... is the constant condenser pressure - convert to K

T bar L= (T1 + 273.15)~K

T bar L

Ny = ] - ——————
bJ T_bar_Hi i
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T1:40

from above; identical !! as
expected
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Nth =

using this approach let's calculate the thermal efficiency and compare with above
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