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Fuel System Design for Smart UAV

Chang Ho Lee*

ABSTRACT

In the present work, the design of fuel system for Smart UAV focused on the main
components such as fuel feed system, fuel tank vent system, and refueling system was
conducted. Based on the previous conceptual design results, the size of the component was
calculated with refined airframe structure data and accurate engine data. It was verified that the

design requirements for the feed system, vent system, and refueling system were satisfied.
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(a) Schematic View of Fuel Tanks
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(b) Top view

(d) Front view

Fig. 1 Layout of Fuel Tanks
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Table 1. Fuel tank volume and Fuel weight

dg | 7HEAE | gAdg | HEdE
Bl 3 (m"3) FAke) | FAkg)
1 0.0884 66.1 64.4
2 0.0216 16.1 15.7
3 0.0589 44.0 429
4 0.0216 16.1 15.7
5 0.0220 16.4 16.0
6 0.0220 16.4 16.0
Total 0.2345 175.3 170.9
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Fig. 2 Power and SFC of PW206C engine
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Table 2. Fuel inlet requirements of PW206C

engine
aqgo
wolge| STET | agge
% (m) HA%E R
(kPa) (m"3/s)
{(kPa)

0 101.3 510 6.20E-05
1,528 84.3 39.3 5.16E-05
3,048 69.7 345 4.94E-05
4,572 57.1 29.6 4.46E-05
6,092 46.5 22.7 4.23E-05
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Table 3. Pressure loss calculation of fuel feed
system at sea level

Altitude sea level
Pipe outer diameter (inch) 1/2
Pipe inner diameter (m) 0.0102
Pipe length (m) 1.4
kinematic viscosity (m2/s) 2.50E-06
Density (kg/m”3) 823
2K 6.55
Fuel flow rate (m"3/s) 6.2E-05
Fuel velocity (m/s) 0.76
Re 3.10E+03
f 0.0106
Afl/d 5.81
AP 4.40
Pressure head loss (kPa) 5.57
Tank Pressure (kPa) 101.33
Available engine inlet pressure
91.36
(kPa)
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Fig. 3 Comparison of fuel inlet pressures
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Fig. 4 Schematic diagram of vent system
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Table 4. Calculation results of pressure loss for
various sizes of vent pipe

Pipe OD (inch)
Tank
1&3/4 | 3/4&1/2 | 1/2&3/8
1 -0.0896 -0.53 -3.31
2 -0.0645 -0.36 -2.59
3 -0.0658 -0.35 -2.42
4 -0.0645 -0.36 -2.59
5 -0.0646 -0.36 -2.60
6 -0.0646 -0.36 -2.60
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Fig. 5 Geometry of NACA intake for vent
system
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Fig. 6 Schematic diagram of refueling system

Table 5. Calculation results of pressure loss for
refueling system

segment OD |flow rate K F AP
(inch) | (kg/s) (kPa)

AB 1.5 0.45 312 | 0472 0.669
BC 1 0.225 1.04 11563 0.708
BD 1 0.225 312 | 1563 1.274
DE 374 0.075 1.04 | 1.315 | 0.264
DF 3/4 0.075 1.04 11.315} 0.264
DG 3/4 0.075 1.04 11.315| 0.264
Total 3.442
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