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Abstract: To improve modeling precision of digital simulation platform of flight environment simulation sys-
tem (FESS) of Altitude Ground Test Facilities (AGTF) , a multi-volume modeling method considering fluid—sol-
id heat transfer is proposed. Considering the influence of mixer airflow mixing, fluid—solid heat transfer, and pipe
pressure loss, a component model library was set up including control valve flow characteristic model , hydraulic
servo system model, mixer model, mixer outlet air fence flow characteristic model, flow straightener subsystem
model, and pipe volume model. A digital simulation platform of FESS is established based on the library. In order
to verify the effectiveness of the modeling method proposed in this paper, two sets of mixing test data were used to

do simulation verification, and the comparison results show that the dynamic variation trends of simulation and
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measurement result are basically the same and the maximum errors of temperature and pressure are less than

2.5K and 2kPa, respectively. To analysis the ability of FESS control system, a typical engine test condition is

supposed to do the simulation analysis. The simulation results show that the FESS control system has the ability to

do the Mach Dash and Zoom—Climb test.

Key words: Altitude ground test facilities; Flight environment simulation system; Multi-volume model-

ing; Fluid-solid heat transfer; Digital simulation
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Fig. 4 Closed-loop schematic diagram of valve controlling hydraulic cylinder
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Fig. 7 Schematic diagram of mixing volume
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Fig. 8 Heat transfer model schematic diagram of long tube™”
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Table 2 Flow characteristics table of mixer outlet air fence

P, 0 0.1 0.2 0.3 0.4

0.5 0.6 0.7 0.8 0.9 1.0

] 0.2818 0.2818 0.2818 0.2818

0.2805
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