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Design of Airborne Test System for Extinguishing Agent Concentration
Based on Micro-differential Pressure Measurement Technology

YANG Xiaobin, HE Xiaowen
(Chinese Flight Test Establishment, Xi’an 710089, China)

Abstract; In order to accurately evaluate the fire extinguishing function and performance of the airborne fire protection system, an
airborne test system for the concentration of fire extinguishing agent based on the micro-pressure difference measurement technology is
designed. The composite gas of fire extinguishing agent and air is collected by a vacuum pump, filtered by a filter, and then transmit-
ted to the micro-pressure difference concentration sensing module. The gas is heated by the gas heater of the module, and the temper-
ature controller controls the temperature of the heated gas, and then The throttling device is used to form a pressure difference, the
pressure difference sensor is used to change the pressure difference signal into the electrical signal, and then the signal processor is
used to carry out signal processing to calculate the concentration of the extinguishing agent and obtain the electrical signal that is posi-
tively correlated with its concentration value; According to the signal, the constant flow equipment is used to control the flow of fire
extinguishing agent and air composite gas with high precision, combined with the gas flow and inputs it into a pressure stabilized buff-
er tank for buffering, and measures the correlation between the differential concentration and pressure difference between fire extin-
guishing agent and air composite gas through a gas analyzer. outputs the digital signal of fire extinguishing agent concentration, and
the exhaust port is used to discharge the tested fire extinguishing agent-air composite gas into the vacuum pump, and the tested fire
extinguishing agent-air composite gas is discharged into the air through the vacuum pump. The test results show that the measure-
ment range of the system is large, the maximum measurement error value of the single fire extinguishing agent concentration measure-
ment position is 0. 39% , and the maximum average error value of all concentration measurement positions of 12 channels is 0. 24 % .
which meets the practical application requirements.

Keywords: micro differential pressure measurement; fire extinguishing agent concentration; airborne test system; vacuum pump;

differential pressure sensor; gas analyzer
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