e w0 & M

W43k ol Vol. 43 No. 6
2022 4E 6 H Chinese Journal of Scientific Instrument Jun. 2022

DOLI: 10. 19650/j. cnki. ¢jsi. J2109054

HirSNEERINKEREERESSEIR

o B & B RTR,RFWR, T3
(Ve PH T R2AHLBR TRE2EBE  YEPH 110870)

T OE . E R E B SRR SR RGO R R I RRE PEER W LA R s DA A U (Y R P AR MR R T L
BRI SRR . N T B LR R T TR S ALK S A IR AR R B E R S SRR, B
HUBEA A vt IR AR R M AR S8, R AL 25 67 S S S HEN, 25 BEUR s 0 A8 9 e T B R 5 S B
BdE ) RMSE 435028 1.26x10° #12. 64x 107, #EXFSZFRIZ AT i1y B 5 X 5 SE 408 9 I 46 T 00, SRR A T T He sl S2 560 447 .
SEBRI 2SR W] % S A RCE R AR B S e T TR R B R AR A B —E R SEBR R A

SEHEIR : IF R B A SO PG B M 2%

FESES: TH-39 XEARIRES: A BERWEFERSERT, 510.80

Modeling and parameter identification integrated data and
mechanism for verification system

Qiao Jinghui,Pan Zhong, Xiong Ningkang,Chen Yuxi,Li Hongda

(School of Mechanical Engineering, Shenyang University of Technology ,Shenyang 110870, China)

Abstract: The gas flow verification system with positive pressure sonic nozzle has high requirements for the stability of air source
pressure. It is difficult to control the stagnation chamber pressure within the set value range, and adopt the dynamic characteristic
analysis based on the mechanism model. To solve the aforementioned problems, a modeling and parameter identification method is
proposed by using data and the mechanism model for the gas flow verification system with positive pressure. Aiming at the nonlinear
dynamic parameters in the process of mechanism modeling, the stochastic configuration network is used for dynamic parameter
identification. The RMSE of the pressure and temperature in the stagnation cabin after identification and the actual data are 1.26x10*
and 2. 64x 107 respectively. In view of the dead zone of the control valve or the replacement of the control valve in the actual
operation, the disturbance experimental analysis of the model is carried out. The practical results show that the dynamic mathematical
model reflects the change trend of pressure in the pressure regulation link, and has a certain practical application value.
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Fig. 1 Process flow chart of positive pressure sonic nozzle

gas flow verification system
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Fig.3 Temperature and flow in stagnation cabin
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Fig. 18

Disturbance test of stagnation tank pressure with

5% increase of flow coefficient

Fig. 19 Disturbance test of stagnation cabin pressure with
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Fig. 20  Disturbance test of stagnation cabin pressure with

sonic nozzle group opening number +1
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Table 4 Variable disturbance error analysis
J£71/Pa
RRAEEL D YeahE
s 11 kAR
RMSE 6056, M 5% 5.40x10* 1.03x10°
RMSE 05 I 5% 1.19x10° 4.88x10*
RMSE 0, 3 5% 8. 60x10* 6. 54x10*
RMSE 0,6, FeAh3h 4.68x10* 1.27x10*
RMSE uzuy SN 1% 6. 77x10* 6. 09x10*
RMSE us SN 1% 5.15x10* 1.64x10*
RMSE uy B 1% 7. 48x10* 5.71x10*
RMSE usu, JARH) 4.68x10* 1.27x10*
RMSE % 86 25 I 5 Al + 1 4.68%10* 2.18x10°
RMSE % 6 25 I i3 Bl - 1 4.68x10* 2.41x10°
RMSE g 2 JC A B 4.68x10* 1.27x10*
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Fig. 21

Disturbance test of stagnation cabin temperature

at room temperature increased by 10°C
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Fig.22 Identification and comparison results of temperature

rise rate in stagnation chamber
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Table 5 Comparison results
PR 4% AT A/ s RMSE
RBF 0. 854 057 2.64x107*
SCNs 0. 348 941 9.49x107*
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