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Reliability Analysis on 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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Fig. 1 Fuel system schematic diagram
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Fig. 2 Design parameters for a jet pump
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Table 1. Defects per 1,000 flight hours

defects/1,000 hrs
A8 Al2d 15
AA d3F7] 332

312719 AI7vg AA TAE(Total defect
rate) & the 402 A4t}

2’10 = _ln(Ro)
o 71 A, Ay = defect rate of the individual
aircraft systems, R, = aircraft operational
availability.

wapa, Ro = 09852tz 7HAER 329
AZbd AL 001511360132 @R AlAd 9
AIZ+g 173E-2 0.00068280] ),

A8 A 8§ AEE EF(operational
reliability target)& t& 22238 A€t

—_ oAt
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714, 4 = defect rate of the fuel
systems, t = average flight duration in hours
o] w, A8 Alage 28 I ERE=
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Table 2. Overall defect rate calculation

c ¢ at Defect |Qty

ormponents ¥ /1000hr [*Defect
Feed and transfer 0.8346
Boost Pump 2 | 0.0415 | 0.0830
Jet Pump 4 10,0063 | 00252
Pressure Switch 2 | 0.0419 | 0.0838
Differential Pressure

. 1 | 0.0419 | 0.0419

Switch
Flap Valve 9 | 0.0039 | 0.0351
Fuel Flow Meter 1 | 0.2016 | 0.2016
Bypass Relief Valve 1 | 0.0065 [ 0.0065
Check Valve 2 | 0.0020 | 0.0040

Maintenance Shut-off
1 | 0.1500 | 0.1500

Valve

Main Shut-off Valve 1 [ 0.1500 [ 0.1500
Drain Valve 1 [ 0.0515 [ 0.0515
Filter 1 1 0.0020 { 0.0020
Refuel/Defuel 04136
Filler Cap 4 | 0.1000 | 0.4000
Defueling Valve 1 [ 0.0086 [ 0.0086
Gravity Refuel Filler 1 | 0.0050 [ 0.0050
Vent 0.0158
Vent Float Valve 4 | 0.0020 | 0.0080
NACA Intake 2 | 0.0039 | 0.0078
Gauging 0.6800
Fuel Quantity Gauge 8 | 0.0140 | 0.1120
Low Level Sensor 4 | 0.1420 | 05680
General 0.9700
Connecting and fitting {150 0.0048 | 0.7125
Drain Valve 5 | 0.0515 | 0.2575

Overall Maintenance Defect Rate

. 29140
/1,000 Flying hours
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Fig. 3 Reliability block diagram of the Feed
and Transfer system
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Table 3. Total operational reliability of the fuel

system
Systems Operational Reliability
Feed/Transfer system 0.999597
Refuel/Defuel system 0.999986
Vent system 0.999992
Gauging system 0.999320
Fuel system (Total) 0.994162
Fuel system (Target) 0.994213
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