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Studies on the Improvement of Pressurized Quality for High
Maneuver Aircraft by Characteristic Analysis of Anti-G Valve

Heerang Lee”, Jongmoo Ahn™ and Wonyeong Jeong™
Defense Agency for Technology and Quality™", Bukuk Precision Industries™”

ABSTRACT

This paper deals with the improvement of pressurized quality for high maneuver
aircraft. Anti-G Valve is a pressure regulating valve for inflating anti-G suits and
providing a sense line signal for a g-compensated oxygen regulator. The new anti-g valve
system is satisfied with military specification MIL-V-87255 and allowed the pilots to
tolerate high-G exposures without any vibrations. The flight test was performed by two
T/FA-50 pilots and other tests used the centrifuge made by anti-g developer. A
comparison of the new anti- g valve with period one, it have better response and low

chattering phenomenon.
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Fig. 1. Anti-G System Schematics
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Table 1. Performance requirement
Contents Requirement
Relief Valve 1041
Pressure(Psig)
Minimum operation
acceleration 0.01
force(LPM) at 1.25~1.50 Gz

Outlet pressure condition
at selected acceleration
(Fig. 3)

Not exceed 1.0
No leakage to outlet

Outlet pressure
regulation(Psig)

Leakape(LPM)

chatter not chatter

Within max response time
(Table 3)

15,030

Response Time(sec)

Endurance(Cycle)

14
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Fig. 3 Outlet pressure requirement

Table 2. Tank pressure requirement

Tank Pressure Response Time
(Force applied from) (maximum)
11~13 psig(1Gz — 10G2) 1.6 sec
0 psig(10Gz — 1Gz) 2.7 sec
6~7 psig1Gz — 6Gz) 1.6 sec
0 psig6Gz — 1G2) 2.2 sec
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Table 3. Measurement range E794 o] EtdA o= yEuth ES 1 Gz
Contents | Measure Capability| Accuracy o]z Wr o= 001 LPM o3 &4
i o] 71% iiz}g/H:E | == [e3]
Acceleration 0~ 10 Gz 01 Gz | ]ﬁ_ﬂoﬂ = 573% 155 HATH
(G2) olglgt =9 o 87% EUSHS ARV
ool | 320 psig Max. | £ 10 psig NE Al 2FA FEZ Bobgd 4y ke A
Outlet ) ) 93 = AT o= ZFAtA "ol FHEgh
Pressure | > PSio Max. | = 0.1 psig el Zeo BHA AFS opr|AZ F goww
=] 5 2ol BA] v X 3 Q35
P;zglljre 145 psig Max. | * 0.1 psig Aol thgh AjNEA I HA Aade] Hasitt
M B 2~ oS
Flow Rate | 0.03 LPM Max. - 242 dA 5 & £4
Temperature 250°C Max - FlH Anti-G valve?] "FFH dAA dES
Adate] FE g - FS vAE Wrzd
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Fig. 5. Outlet result of original Anti-G valve
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Table 4. Design parameter

Parameter Old Value New Value
Diameter ' )
(Exhaust Valve) Reaquired Required

Weight Required Required

Spring Constant
(Exhaust Valve)
Spring Constant

(Air Supply 00 kgf/mm -0.48 kgf/mm
Regulating Valve)

00 kgf/mm | +0.006 kgf/mm

Outlet Pressure(psig)

MaximumPrEssure\ o

N

Minimum Pressure

Increase
fffff Descend

4 6

Acceleration(Gz)

Fig. 6. Designed outlet pressure
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Table 5. Test result (Inlet Pressure
150 psig, Rapid Onset/Offset)

Acceleration Deceleration
Acceler
—ation | Outlet | Reaching | Outlet | Reaching
(Gz) | Pressure Time Pressure Time
(Psi) (sec) (Psi) (sec)
1.00 0.01 0 0.06 0
2.00 0.5 0 1.01 0
400 3.09 02 391 0.3
6.00 6.04 0.3 6.64 0
8.00 9.01 05 9.66 0
9.00 10.54 0.7 10.65 0
10.00 1.2 02 - -
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Fig. 10. Flight test result
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