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Isolated solenoid valve current measurement

circuit in rocket engine test

LING Sirui, DING Boshen
( Beijing Institute of Aerospace Testing Technology, Beijing 100074 , China)

Abstract; In the ground test of rocket engine, a large number of solenoid valves in the engine and
test process system were needed to be controlled and record state. The solenoid current measurement sys-
tem was required to have high static accuracy and dynamic performance. Aiming at the problems in tradi-
tional application, an integrated current measurement circuit was realized. The DC-DC modules and
TPS717 were used for isolated power supply. Voltage on the 10 m{) shunt resistor was amplified by an
INA240 and was isolated by an AMC1311. An INA826 was used for gain adjustment and output. In error
analysis, test and calibration prove that the total uncorrectable error of the circuit is 0. 144 9%. The cali-
brated accuracy is better than 0. 025%. The -3 dB bandwidth of full output range is 110 kHz. This cir-
cuit can be widely used in the driving of various applications of current measurement such as in rocket en-
gine tests.
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Fig. 1 Functional block diagram of the current

measurement circuit
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Fig. 3 Functional block diagram of the LDO circuit
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Fig. 4 Functional block diagram of the current

sensing circuit
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Fig. 5 Schematic diagram of the back EMF ( Electro-motive

Force) suppression circuit
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Fig. 6 Schematic diagram of the isolation amplifier circuit
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Fig. 8 Step response of the circuit
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Fig. 9 Comparison of the effect between this circuit

and traditional measurement methods
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