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ABSTRACT

This paper presents the design optimization of fuel sensor location used to measure
remained fuel amount in aircraft conformal fuel tank. The conformal fuel tank is utilized to
expand the mission range in airplane, and the sensor location is a critical design variable
determining the measurement accuracy. In this work, the sensor location is optimized to
minimize unmeasurable fuel amount due to non-contact between fuel and sensor. The
simplified model is prepared from the conformal fuel tank CATIA model, and the
unmeasurable fuel amount is calculated. Then, the optimization is performed using
MATLAB optimization solver. The optimized sensor location is validated by comparing with
the location obtained using parametric study.
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Fig. 1. Actual Manufacture Conformal Fuel
Tank
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Table 2. Optimized sensor location in Problem A

. . Sensor Unmeasurable Fuel (kg) Simulation
Simulation Type Position (mm) Mo M M Mg Max Time (s)
Maximum Value 14911 | 14911 | 02834 | 07299 | 14911

Minimize Optimization 356.940 (©20%) | (229%) | (0.44%) | (1.12%) | (2.29%) 108.40
Parametric Study 2570 14903 | 1.4916 | 02885 | 07295 | 14916 17978
(Step size = 0.1 mm) : (228%) | (229%) | (0.44%) | (1.12%) | (2.29%) :
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Table 3. Optimized sensor location in Problem B

) ) Sensor Unmeasurable Fuel (kg) Simulation
Simulation Type Location (mm) M. Mo me Ma > Time (s)
Summation Value 0.6238 | 2.2193 | 0.4721 0.2589 | 3.5742

Minimize Optimization 434.665 (0.96%) | (3.40%) | (0.72%) | (0.40%) | (5.48%) 4305
Parametric Study 4307 06235 | 22197 | 04722 | 02588 | 35742 | ..o
(Step size = 0.1 mm) ' (0.96%) | (3.40%) | (0.72%) | (0.40%) | (5.48%) :
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