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A Study on the Improvement of Air Vehicle Test Equipment(AVTE)
stop by UAV Engine noise
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Abstract In this era, intelligence is considered a major factor in the defense sector. As a result, securing
technology for weapons systems for monitoring and reconnaissance of companies has become inevitable.
As a result, UAVs (Unmanned Aerial Vehicles) have been developed and are actively operating around
the world if the flight operation of manned aircraft is restricted, such as in environments that are too
dangerous, messy or boring for the military to perform directly. The system of unmanned aerial vehicles,
which has been researched and developed in Korea, includes Air Vehicle Test Equipment(AVTE). AVTE
is equipment that is connected to an UAV to check its status and allows the operator to check its
flightability by issuing an operational command to the UAV and verifying that it follows the command
values. This study conducts fault finding on the phenomenon where the AVTE has stopped operating due
to engine noise during these operations and analyzes the cause in terms of software, hardware and
external environment. Present improvement measures according to the cause are analyzed and the

results of verifying that the proposed measures can prevent failure are addressed.
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Fig. 1. Initial Failure Condition
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A Als A Idled o= o 45 1+ ARERIS] 1
gz A AEstr oy, dXe] 2eES =
AR AVTES) 2ol A3, el T vk
dlole] 712 Afeleie e I 4 sich

# =24 o FRIFS7] A= 6doiol 2%
N gt Fik IS ARANE, ol2Igt AVTE A
g St 7|7t SoF oF M IR ] ko Bl AF
o]7]of thefdt Wipofl 2342 B A% QS RAR

N

A

o

i
2

o

g
ol|L-
r= " S

)

F

2.1 3o 2N
£ Foxl= A UAV 28 oA AZEo] 9



A7 &5tE =R A A214 A%, 2020

QL sk=glo] 89 Tew
Vgt 2 aql) e
o Wie gelg w3
3 g B
B2 AT 5
£ AE AN 5L

T A5 BUsHA wiA|
T 19} AVTES] ﬂﬂlb 10m

AelE2l Zol7t 10m= A%t
10mz HHsIAH.

Table 1. Cause Analysis Process

Cause Detail Cause Description
Hard-disk Read/Write
Software RPM Graph speed derating due to
software resource
Temporary Communication
Cabl X
abie error if cable has defect
Temporary Communication
Connector error if connector has
Hardware
defect
Integrated L
L Temporary Communication
Communication error if ICA has defect
Assembly(ICA)
Vibration Effect of vibraion
Transferred via [transferred through ground
ground to AVTE
Resonance due to identical
External Resonance caused
- . N frequency of AVTE and
Environment by Engine Noise . .
Engine noise
Effect d b . A
©Ct Causee BY Iptrect due to magnitude of
Engine Noise Engine noise
Magnitude S
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Fig. 4. AVTE Engine Run-up screen
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Table 2. Engine RPM vs. HDD RPM Table

. Engine RPM HDD RPM
0y
Status | Throttle Position(%) (H) (H)
3,600~4,000
IDLE 0 (60~66.7) 7,200
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wot 100 (111.7~120)
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Table 3. Engine RPM vs. HDD RPM Table

Location FRONT RIGHT LEFT

Frequency (Hz) 113.9 114.8 114.1
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Where, m denotes mass, a denotes acceleration
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Where, F denotes force, A denotes cross section
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Where, p denotes pressure, p,,; denotes reference
sound pressure, which is 2107 °Pa
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Table 4. Noise by Throttle position
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Table 5. Reproduction test results
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