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Abstract

The atmospheric data machine is a key component of the aircraft, and it supplies real-time altitude
and airspeed information. To satisfy the requirement for regular ground calibration of the atmos-
pheric data machine’s accuracy, the aeronautical atmospheric data parameter simulation systems
have been designed. These systems consist of an air circuit system, barometric pressure sensors, a
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lower computer, and an upper computer. The air circuit system is comprised of an air pump, elec-
tromagnetic proportional valves, high-frequency solenoid valves, and storage tanks. The baromet-
ric pressure sensors include absolute and different pressure sensors. They are responsible for the
real-time collection of air pressure data, which is then fed back to the upper computer to achieve
closed-loop control. The lower computer is centered on the MCU FM33LE025, and incorporates sev-
eral functional circuits, including a power supply module, digital-to-analog conversion module,
PWM output module, etc. Control instructions are generated by the upper computer using the user-
defined setpoint and sensor-collected pressure data. These instructions are then transmitted to the
lower computer for air circuit system regulation, enabling the required air pressure to be produced.
Following debugging, stable system operation is confirmed, with simulated static and dynamic pres-
sures verified to comply with test standards and expected outcomes. This confirms the viability of
the parameter simulation system.
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Figure 1. System architecture diagram
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Figure 2. Pneumatic system schematic diagram
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Figure 3. Schematic diagram of a microcontroller module
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Figure 4. Schematic diagram of the digital-to-analog conversion module
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Figure 5. The front panel diagram of the upper computer
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Figure 6. Sensor background program
6. ERFREEREF

DOI: 10.12677/iae.2025.132030 241 INE SR E S


https://doi.org/10.12677/iae.2025.132030

ik &%

6. RGIER SR
6.1. REGFIX

fRIRES P2 JE, TR RERIR. ool e S A YLET RS485 H DIbRHEZER:, A
COM3 % [\ W HE AN 9600, LA ERIAL. BB I 2 Ja T R8T, RS RAERI L A& RIE%
AL, AT N RS R R A5 K 1A 2k . AR IR AR AR R R S h 2k ] 7 B .

el

foms -

EE

0102 0400 D2EE 5857 FE

EOf  (#i: Kpa)

132491

132.491 -

132.000-
131.500-
131.000-

% 130.500-
130.000-
129.500-

129.000-Jff

128,300 - I ——

Figure 7. Transmission and reception diagram of the host computer
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Figure. 8. Static pressure reverse pressure adjustment curve
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Figure 9. Pressure regulation curve of forward dynamic pressure test
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