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Tab.1 Dimensional about operation parameters related to operation characteristics of booster expansion turbine
S q, Py T, T, P n
A [P -T7"] [M-L7'-T7?] [0] [0] [M-L"-T7?] [(T']

F2 EAPRBERKINASTHE
Tab.2 Operation datas from debugging booster expansion turbine

LS - Wik nE @ikt aESh g T i 32 11 g ik ot 1 3 iz Bk B e
T q,/(m*-s7") p,/Pa R T,/K ¥ T,/K 5 p,/Pa on/(resh)
1" -1 3.431 619 000 251.95 175.85 637 000 440.532
1" -2 2.589 558 000 240.45 169.75 572 000 426.12
1" -5 3.086 687 000 231.35 156.45 704 000 450.203
1" -6 3.118 697 000 229.55 155.35 714 000 447.667
2% -1 3.499 617 000 261.15 182.75 638 000 440.977
2" -2 2.668 556 000 256.85 181.95 572 000 429.005
2" -5 3.163 687 000 242.35 164.35 704 000 452.848
2" -6 3.179 696 000 240. 65 163.15 714 000 451.74
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Soft Measurement Modeling about Operation Characteristic Parameters of Booster
Expansion Turbine for Cryogenic Air Separation Unit Based on the Regression Method

LIU Chao-feng' , ZHAO Wei’, YIN Yong-huai', JIN Jia-lin', WU Xue-hong', LIU Ya-li', GONG Yi'

(1. School of Energy and Power Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002 ; 2. Zhongyuan Dahua
Corporation, Henan Coal & Chemical Industry Group Co. ,Ltd. , Puyang 457000 )

Abstract ; According to expansion air flow, expansion-side inlet pressure, inlet temperature of expansion side,
expansion side outlet temperature, boost pressure and expander outlet end speed associated with operating
characteristics of booster expansion turbine for cryogenic air separation unit, research about soft sensor model-
ing methods is conducted. Regression mathematical models from the operating data of unit 1* and 2* being de-
bugged for an oxygen company are estimated and predicted for operation characteristic parameters relationship.
The results indicate that the accuracy of the mathematical model is better, precision mathematical model con-
sisting of nine equations resulting in at least more than 98% . The proposed method can be used to: predict the
expansion end-side outlet temperature by expansion of the air flow, the expansion end of inlet pressure and the
expansion inlet temperature; estimate expansion side flow by expander end inlet temperature, the expansion
outlet temperature, and expansion side inlet pressure; predict speed by expansion side flow, expansion side
inlet pressure and expander end inlet temperature; predict booster end outlet pressure by speed; predict ex-
pansion side inlet pressure by booster end outlet pressure.

Key words: cryogenic air separation unit; booster expansion turbine; operating parameters; soft measurement

modeling



