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Design of Fuel System Components for the Smart UAV
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Figure 1. Layout of Smart UAV Fuel Tanks
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Figure 2. Fuel System Schematic Diagram
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Table 1. Total Weight Estimation

Components 201

Pipes and Connectors 23
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Figure 3. Fuel Boost Pressure Requirements for
Various Altitudes
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Figure 4. Required Boost Pump Capacity
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Figure 5. Design Parameters for a Jet Pump
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Table 2. Results of Jet Pump Sizing

Figure 6. Variations of Clack Valve Diameter
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Altitude (km) 0 3
Qp (m"3/s) 1.01E-05 8.05E-06
Qs (m”"3/s) 3.03E-05 2.42E-05
An (m"2) 9.22E-07 1.70E-06
Dn (m) 0.0011 0.0015
Am (n"2) 9.22E-06 1.70E-05
Dm (m) 0.0034 0.0047
Lm (m) 0.0240 0.0326
Ad (m"2) 0.000032 0.000060
Dd (m) 0.0064 0.0087
Ld (m) 0.0285 0.0388
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Table 3. Results of Clack Valve Sizing

Fuel
Head

m)

0.005 | 0.01 | 0015 | 002 | 0.025

Required
Area
{mm"2)

343.0 | 2425 | 1980 | 1715 | 1534

Valve
Diameter | 20.9 17.6 15.8 14.8 14.0
(mm)
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Table 4, Results of Wing Vent Pipe Sizing

Pipe Diameter (in) 3/8 12 5/8
Pipe Diameter (ID; m) | 0.0070 | 0.0102 0.0133
Area (m”2) *10"-4 0.385 0.817 1.389

1. Vent Hole to T-joint: I = 1.65m, S K = 0.1,
Q= 0.00027 m"3/s

Velocity V (m/s) 7.0 33 2.0
Re 3395 2330 1787
f 00103 | 0.0114 | 0.0122
AP (kPa) 0.193 0.032 0.009

2. T-joint to vent outlet: 1 = 04m, 2 K= 0.6,
Q= 0.00054 m"3/s

Velocity V {m/s) 141 6.6 39
Re 6789 4659 3573
f 0.0087 | 0.009 0.0102
P (kPa) 0.691 0.118 0.034
HE Fo WA ANAE &I Pk
A== —357mm?
Cr 2P
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Figure 7. Design Parameters of Float Valve

Table 5. Results of Float Valve Sizing

d(em) 3.5 Ll{cm) 59
1(em) 76 | L2(cm) 16
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