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The Localization Development for Korean Utility Helicopter’s
On-Board Inert Gas Generation System
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Abstract Military rotary aircraft are heavily exposed to projectile environments due to their mission characteristics,
and fires caused by fuel leaks after shooting are linked directly to the loss of human life. To improve the survivability
of pilots and crews, the fuel tank in rotary aircraft must have gunfire resistance and anti-explosion characteristics.
Gunfire resistance can be satisfied by applying a self-sealing cell to a fuel tank. Anti-explosion can be satisfied by
reducing the oxygen concentration in an explosive area and suppressing the generation of combustible fuel vapor by
minimizing the evaporation rate of the fuel by heat. A Korean utility helicopter applies anon-board inert gas
generation system to meet the anti-explosion requirements for ballistic impact. The generator fills the fuel tank with
an inert gas and reduces the oxygen concentration. This paper describes the overall development process of the
OBIGGS developed OBIGGS was
developed/manufactured through domestic technology, and the performance was found to be equal to or better than

in accordance with the localization process of weapon components.

that of the existing products through single performance tests and aircraft mounting tests.

Keywords : Anti-Explosion, Korean Utility Helicopter, Localization Development, Nitrogen Enriched Air(NEA),
On-Board Inert Gas Generation System(OBIGGS)
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Table 1. Development Requirements of OBIGGS

Contents Requirement
O, outlet percentage |< 9% O,
Weight less than 6.2 kg
operation  |Max 5.19 bar
pressure burst Min 17.6 bar
Temperature cooling [250C > 85T

Water Filter Ability
EMI test
(Electormagnetic
Interference)

Water No Emission when inject 80cc water

MIL-STD-461F Army Criteria

Environmental Test MIL-STD-810F

Generate NEA
Oxygen percentage =9%

L) Heat Water
Inlet Exchanger filter

Temperature
sensor

Shutoff
—>
valve

Pressure
sensor

Membrane
assembly

Oxvaen

e
sensor Outlet

Bleed Air Temperature = 65°c Fan On
Bleed Air Temperature =< 45°c Fan Off

sauif | aInseap BJHITBUWBI

Bleed air Temperature
= 85C valve off
= 757 valve on

When %02=10%

and continue
15 min
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Fig. 2. Operation Flow of On-Board Inert Gas Generation System
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Fig. 4. Configuration and Operation Mechanism of
Water Filter Assembly
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Table 2. Components and functions of Control Box

Component Function purpose
Sensing temperature of air thougth| Membrane
Temperature |Heat Exchange and changing to| Protection
sensor |digital signals and Sending to| (Supply <
control board of valve. 85C bleed air)
Sensing pressure of air thougth Membr'fme
. Protection
Pressure |Heat Exchange and changing to (Supply <
sensor |digital signals and Sending to 17.6 bar bleed
control board of valve. .
air)
Sensing oxygen concentration of|
Oxygen |NEA  generated OBIGGS and| Keep Nitrogen
sensor  |changing to digital signals and| Concentration
sending control board of valve.
Data processing of gathered digital
Control  [signals and decision of shut off] OBIGGS
Board valve on/off and sending signal to| Protection
aircraft
shut off |Receive signals that processed by| Shut off the
valve control board and valve on/of Bleed air
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Table 3. Experiment Variables for Polyimide Membrane

Membrane characteristic Housing Internal
Diameter Diameter
no. PO, PN, a (mm) (mm)
(barrer) (barrer) (ON) Internal External (Membrane Bundle)
1 000 00 0.0 0.0 0.0 a ng dles)
2 000+46 00+5 0.0+0.6 0.0 0.0 (0+20+Bﬁ'jles)
3 000-4 00+2.5 0.0-0.4 0.0 0.0 (0+30 Ol;rjrll(c)lles)
4 000-44 00-14.2 0.0+0.9 0.0-0.1 0.0 0+ 90 Ol;rjrll(c)lles)
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Table 4. NEA generation Test Requirements and Results

Requirements Test Results

Atmosph Bleed air NEA NEA
ere Flow (e} Flow 0O,
Temp | TemPp | Pressure | goge (%) Rate (%)
(o) | (O | ®a) | qps/min (Ibs/min)
12 | 117 | 25 | >005] <65] 0051 | 481
35 | 182 | 22 | > 005 | <40 | 0052 | 328
63 | 221 | 214 | >004] <30 0040 | 281
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Table 5. Heat Exchange Test Requirement and Result

Test

Requirements
q Result
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ntal Temp ntal Temp pressure Temp Temp
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