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Mathematical model of isentropic expansion process

based on @ function
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Abstract: Recently, the calculation of ideal value was involved in the main mathemati-

cal model of isentropic expansion process, so compared with the actual value, the results
had a certain error. Deriveing the mathematical model of isentropic expansion process based

on @ function by using the definition type of process efficiency. Compared with the results

from the mathematical model of isentropic expansion process based on entropy and the math-

ematical model of isentropic expansion process based on ideal value, concluded that: (1) ac-

curacy can be improved when applying the mathematical model of isentropic expansion

process based on @ function; (2) application of the mathematical model of isentropic expan-
sion process based on @ function is simple, and can greatly improve the programming effi-

ciency and computational efficiency.
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’ Table 1 Parameters of turbine of WP6 and NGTE-S
I I WP6 NGTE-S
. ’ Il /Pa 690 000 187537
’ I @ /Pa 663000
b H b
/K 1143 360
Il
/K 1133.2 355
i /K 43
Sou— S+ R, «Inlet — R In Loy /Ckg/s) 1.3 5. 207
" " /(r/min) 11150
7
/W 12292. 36 231.913
S . p
po =101325Pa, T, =0K. 0. 88 0.9
{sox) = 0. “0” 3.076 1.65
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Table 2 Design parameters of contra-rotating turbine
By — B — (D, — D) =R, » In L oy
(1D ( ) ( )
I /Pa 568000 208000
Doy = P T R, « In(r) g
/Pa
. 1l Il
) ) il , /K 470 370. 6
m ® ) , D /K 464 365. 2
, /(kg/s) 3.11 3.11
@ /(r/min) 25000 22000
3 JkW 312 145
3.1 WP6 [20-21] 0.849 0.858
2.738 1.708

WP6 ,
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’ Table 4 Error of the calculated value and
3 the actual value (unit: %)
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Table 3 Results of turbine pressure ratio wP6 1.170 1. 040 0.878
NGTE-S 2.061 0. 788 1.698
( ) 1.424 2. 885 0. 986
1 I I
( ) 1.698 0.761 1.054
WP6 3.076 3.112 3. 044 3. 049
NGTE-S 1. 65 1.684 1.663 1.678 4 il
( ) 2.738 2.777 2.659  2.711 1. Il , I
( ) 1.708 1.737 1.721 1.726 3
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