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Study on Aircraft HIRF Protection Design and Certification
Process

Jinpyong Jung® - Sungwoo Yoo* - Baeckjun Yi*

ABSTRACT

This paper describes and analyzes the HIRF protection standards of the helicopter category
focused on external RF environments. In addition, this paper presents an ideal process of
airplane design to accomplish the successful certification. Furthermore, this paper proposes
practical recommendations to reduce RF energy on aircraft using specific EMI/EMC techniques
such as shielding, grounding and filtering methods. Most of the proposed methods in this
paper were key issues during the certification process of KC-100 small airplane which 1is

Korea's first trial aircraft for civil airplane certification.
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% P, = power density(watts/meterz)
P, = transmitter output power(watts)
G = antenna gain
r = distance or range for antenna(meters)
m = the constnat w(3.1415...)

Eq. 1 RF Propagation Loss Calculation
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% E = electric field intensity(volts/meter)
P, = power density (watts/meter?)
Z = impedance of free space air(120m or 37742)

Eq. 2 Power Density to Field Strength
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Table 1. Rotorcraft HIRF Environment vs.
Coupling Effects

Field Strength
RN (volts/meter) | 3% | AEH
TIT Wz A
Peak Average
10 KHz -
100 Kiy 150 150 .
100 KHz - CW,
“ 200 | 200
100 MHz SW
100 MHz - CSs™,
2 2
400 MHz 00 00 RS™
400 MHz -
§ 730 | 200
700 MHz
700 MHz -
“7 | 1,400 | 240
1 GHz
1 GHz -
Gz 5,000 | 250
2 GHz
2 GHz -
4 GHz 6,000 490 CW*,
4 GHz - i
- 7,200 | 400 | Rs”
6 GHz SW7,
6 GHz -
§ 1,100 | 170
8 GHZ PM*
H —
8 GHz 5,000 | 330
12 GHz
12 GHz -
2
18 GHy ,000 330
18 GHz -
1 42
40 GHz 000 0
* CW : Continuous Wave, SW : Square Wave,
PM @ Pulse Modulation
% CS : Conducted Susceptibility,
RS : Radiated Susceptibility
HIRF - #t37]%e] Fag fead d=A7]

(Field Strength)+= ZAZAE<Cl Volts/Meter &
glojth, FI4 g RF Al7IE  Peak®t
Average @O FEII] AT, Peake}
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Z}A) 2] A Eg sy YE AA=E RF UA
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RF WA AEl 7158 RTCA/DO-160(Environmental
Conditions and Test Procedures for Airborne
Equipment) ¥41¢] Section 209 A3tA 7|<%
ol AH7]

Ao

3. HIRF ES &7

31 HIRF 235 A 23

Figure 12 337] A A ==
A Z¥#el HIRF 235 AAZE 9%
ZEA~E HoFi Jvi4]. 4FTH
| AsiM = FE7] 7124A DA A FE
Egt# ol X£H 9 Trade-off © Risk &7}
dasitt. A& £, 37 FAE EFA=
ARt H FF7] ue] RF AHEadE =2
sk7] s @39l Copper Mesh %
Electrical Bonding 4§ WS eslofof gk

o}

Critical A|x=®Elo=g

5%+ FADEC(Full

Authority Digital Engine Control)< % &3t}

WOHIRF $J9 o258 kg2l des Fud
A

2
S Qe AxY oplEA, AsuY, FHAA



50 HEE . =

=
Iz
A
0
0B
40
I
>
[>
0z
0B
Jd
tol
>

A7, AHl BN A e

el that dubHel el

o HIRF QFA}erS =g o

B AGE qUAE AASE PHoR Fd
oJoF s}, FAH O R FEAE RFS Blocking
3t A9l (Shielding) 71, =% RF o)

= Bypassing Al7]+ Grounding 715, EZ Q3

of 3tt}, RFE ZE¥3}+= Filtering 7|¥ S°] AL},
(HIRF QAZFAYAH A&V V Q1533 AFAYA4 ) (HIRF 5¢=) ¥
1 2 3 4 5
8} AC 34 A ========>
z smmsmmemmemmee W] RH AA s=m====s>
7] H ======>
Sl :
= . (========= W] QT ==========>
: K==== §Z7] GT/FT ====>
<==74] 2FAE =E==>
<=7 AALTAE =& =>
H <==== Trade-Off & Risk #g ===>
I <===== 7|4 A4 Coordination =====>
R <== HIRF A3AYA 24d==>
F : <= F870%% A4 R Bugd =
E <==== AJ% W Pass/Fail 7|& A< ===
] : (m===== U] ALAY =====>
= e <====== M| HIRF QT ======>
. <=AC HIRF AJg=>
§ (ems=m=s=s=== AR ZEAA Q9] s=========>

3.2. HRF 25 AA| 7Y
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¥ P = received power(watts)
P, = transmitter output power(watts)
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7 = theconstnat 7(3.1415...)

Eq. 3 Receiving RF Energy Calculation
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