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Preliminary Design of Fuel System for the Smart UAV

Chang-Duk Kong* - Myoung-Cheol Kang** - Chang-Ho Lee***

ABSTRACT

In this study, the fundamental design procedure for the Smart UAV fuel supply system was
set up, and the preliminary design was performed to meet the vehicle system requirements. The
fuel system layout was determined through consideration of vehicle system requirements, and
then fuel tank layout, design of components such as booster pump, jet pump, pipe, vent system,
weight estimation, etc. were carried out.
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‘ Fuel System Specification i]-—]

Fuel Tank Layout:
Total fuel flow, Fuel tank structure, C.G.

Components Sizing:
Boost pump, Jet pump, Clack valve, Vent
system, Refuel/Defuel

l

Instaflation Layout:
Instailation of Components, Piping

! No

Experimental Verification:
Test facility and test equipment, Test items

Fuel System Weight Estimation:
Max Unusable Fuet + Components + Piping
& Connectors + Sealant

!

Reliability:
Faiture rate / 1000hrs, Maintenance
Reliability, Operational Reliability

stem Spec. = Design Spec.
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Fig. 1 Flow chart of fuel system design
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Fig. 2 Layout of the Smart UAV fuel tanks

2 AdFdAE olF wgoR 783 98
Alxde] wWiRE PSR Ln Figure 33 2
g 7L @l B3s FAH B3 dEe F
A FYY JATHIAZR olgHI o7A 2oARA
WEE FLE Pz dAeg ALIIEE T
AEAc. 4 98 HadA AFPaR] d8
oj$& AEFPZE AL FFWIANA A
o2 A8 MEL F, §F FAE P2 I o)F

SRS

~Lsner]

[

Fig. 3 Fuel system schematic diagram
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Table 1. Total weight estimation

Components 20.1
Pipes and Connectors 23
Sealant 42
Fuel Flow Indicating System 32
Electrical Components 2.0
|[TOTALWEIGHTESTIMATION 31.8kg
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Fig. 4 Fuel boost pressure requirements for
various aftitudes

<SREQUIRED BQQST PUMP CARACHY>

&
—b— "HITEMP" purp
% Pt characteristics
5 el i ] ~#-- Engine fuel feed
fequitemen
g

5 %0 bt -
Q ™
=
§ h,
an <

10 v

L
o M

30 A0 S00 B0 7.00 800 900 0 N0 1208 1300 1400
| Fuel flow {1075 m"3/s!

Fig. 5 Required boost pump capacity
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Fig. 8 Design parameiers for a jet pump
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Table 2. Results of jet pump sizing

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 5.41E-07
Dn (m) 0.0011 0.0008
Am (m"2) 9.22E-06 5.41E-06
Dm (m) 0.0034 0.0026
Lm (m) 0.0240 0.0184
Ad (m"2) 3.23E-05 1.89E-05
Dd (m) 0.0064 0.0049
Ld (m) 0.0285 0.0219

Table 3. Results of clack valve sizing

Fuel Head
(mfn) 5 10 15 20 25

Required | 343 | 243 | 198 | 172 | 153

Area
(mm™2)
Valve
Diameter | 20.9 176 159 14.8 14.0
mm)
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Table 4. Results of wing vent pipe sizing

Pipe Diameter (in) 3/8 1/2 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: 1 = 1.65m, £ K = 0.1,
Q = 0.00027 m"3/s

Velocity V (m/s) 7.0 3.3 20
Re 3395 2330 1787
f 0.0103 | 0.0114 0.0122
AP (kPa) 0.193 | 0.032 0.009

2. T-joint to vent outlet: 1 = 0.4m, £ K = 06,
Q = 0.00054 m"3¥/s
Velocity V {(m/s) 14.1 6.6 39
Re 6789 4659 3573
f 0.0087 | 0.0096 | 0.0102
AP (kPa) 0.691 | 0.118 0.034
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