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ABSTRACT

Static dischargers should be installed on air vehicle to emit a static electricity during
flight. Especially, If static electricity is not removed by static discharger on the air vehicle,
it makes ionization and corona effect on the edge of antenna and wing. Those
phenomenon bring about performance degradation for radio communication and equipment
operation. In this paper, the conditions such as climate, air vehicle’s speed and frontal area
were analyzed to design static dischargers. As a result, the static dischargers would be
optimally designed for air vehicles and the performance of the static dischargers can verify
according to the functional experiment. Therefore the result of this research will be used to
make static discharger installation design for new air vehicle that have different size and
mission.
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Fig. 1. Static Charging Process[2] (Barely Visible)
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Table 2. Current Density of Weather
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Table 3. Air Vehicle Surface Area
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Fig. 3. Static Discharger Design[10]

Fig. 4. Static Discharger Design[11]
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Table 5. Static Discharger Test Condition

Test Condition | VHF Radio
Power 40KV -
Probe Collector dish -
Position 2~3inch Distance -
Frequency - 110MHz
Receive Mode - OFF




A5 A 7 9K, 2017. 7. 37 EH A7) &7 AAAA D A #3 AF 579
A AFE T & Atk Table 5914 YERY Table 6. Test Result
o] Arle]l ANFZHL 40KVela HAY] HE .
719k A@713ke) ol A A gl E 5~7.6cm(2~3inch)©] Position D'SACr?]%fge Result
jf\]té PrObet_ Fig. 3o L}F/M}TO], 75]@7] FWD Wing (1) | over 100pA Radio
FZ7] A= Ao AHEH Collector dich 372 Interference X
o AP AHE TSt FWD Wing (2) | over 100pA | . Ha%0 "~
2 AHAH7] HE7] Ao E8" AdAv= :
Fig. 5°] Dayton-granger(760035)]7], A|@ v | FWD Wing @) | over foopA | . d8dlo
= 3 = o] O = [ H
:E:ja}%j}oq. Ads Yue =9, %3% VHE FWD Wing (4) | over 100pA Radio
2171 Fig. 62 ICOMAMS] IC-A24& 2 &3} Interference X
B A7 el AR s #83T. AFT Wing (5 | over 100uA | | 1290
9 AR7 BE7) AP FET) 4 GARE nterference X
of A2 AAE Static Dischargerdll Collector AFT Wing (6) over 100pA InterfF;erlglfée X
DishE& A}-&3le] A|ELS 3351 H 9™ Table 63
ol AxE AEste] Ued & o v oH =
AR7] WEAIF gt A5 Folo ¥ ==
7o A2k dAE BAV] BET= AETY A
IH(Table 6)5 EZ3ta] o5 AW WEr] A 2 =EAe FErl xd ZHr] e
A7} 27 L8 zxAd Bist=xo ga A4 B ATE TS AREA 2 AP &3t
Az Zad 2 9o} e EESoith 53 d3vE dFEds
AF2H0FE YrolA ZF AH ol o3
A ALt FHEE ARAVE AHESAT ¢
FxANHE  FHERR  FEEA @gorE=
Ayyeem?el AR ZWZ Hols #Hgetyy, 2
SAols HFAH FFAA} 9 Ro| xEH
B2 Ay ggm’e) REAE A g3l HH]
WE7] s e a8 dEre A
A7 BE7= 4 @ME FEo Ao, &F
719 49 Ayt FE HEE ¢ e AT
TE ARE ¢ AES YRS AASHAT BA
7] X857} fFA 719 zE Y UE A2
E B3 HAHE BV S BAStL =
Fig. 5. Test Equipment(Generator) A" AAINZ 3] Re dEAPoEN F
7] e dse w3l 9 dX-I}AR ] &
A, A71A FA o3 W/ dAApAgH o &/
B 9 JsAstE BAE ¢ AT
w3 g5 FrlFoz MHA 2L £ AFQ
FE71e] EHY 7|9 dF2d ®E FgFT]e
o275 Heol mWe} A5HoE ERAL ALY
% gor, do we} 72§37 ¥ 2 wWF
of 2= HAslE AR W&V vEF 2 HES
Fe AET F As Ao FddAY
References

Fig. 6. VHF Transceiver

1) N. Felici and S. Larigaldie, “Experimental
study of a static discharger for aircraft with

special reference to helicopters,” Journal of



580 A - A8 - ATt B2 T B A
Electrostatics, 1980, pp.59-70 Transactions on electromagnetic compatability,
2) H. G Hucke, “Precipitation static =~ Vol24.,, No.2, May 1982, pp.203~209

interference,” Proc. IRE, Vol.27, May 1939

3) R. C. Ayers and ]J. O. Jarrard, “Aircraft
Precipitation static investigation,” Contract W
33-106 SC-70, Trans-World Airlines Inc., 1944

4) Ki-Hwan Song,, Enug-Jo Kim, Eui-Hyeok
Chil-Sung Jung "P-static
counter-measure and verification method for
aircraft," Conference of , Apr. 2015, pp.525-526.

5) R. L. Tanner and ]. E. Navevicz, “An
Analysis of Corona-Generated Interference in
Aircraft,” Proc. IEEE, Vol. 52, Jan. 1964

6) Joseph E. Nanevics, “Static Charging and
its  Effects on IEEE

Kim and

Avionis  System,”

7) MIL-STD-464, "Electromagnetic Environment
Effects Requirements for System,” Department of
Defense, 2010.

8) MIL-D-9129D, "
Specification for

Electrostatic ~ General
Military
Dischargers," Department of Defense, 1986.

9) United States Air Force Systems
" AFSC Design Handbook 1-4
Electromagnetic Compatibility," U.S. Air Force
Systems Command, 1984

10) http://www.askacfi.com/914

11) http://www.cobham,com/communication

Specification

Command,

- and-connectivity /antenna-system



