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Study on gas-liquid flow characteristics of buffers in the landing

gear of a certain type of UAYV landing gear lowering stage
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Abstract: When designing the retractable landing gear of an aircraft oil-gas mixed type, the medium flow character-
istics between the inner cavities should be fully considered. The damping aperture and fuel filling amount of a cer-
tain UAV landing gear buffer is taken as the research object, and the single factor experimental method is used to
analyze the changes of gas-liquid flow inside the buffer caused by each factor. The gas-liquid characteristics of the
buffer under different damping apertures and oil filling amounts in the lowering stage are simulated and calculated by
Fluent software. The results show that the damping hole oil flow during the landing gear lowering process is only re-
lated to the size of the pore size, not affected by the oil filling amount of the buffer. Under the 637 mL o1l filling re-
quired by this type of UAV, the buffer damping aperture should be greater than 6 mm. For other types of landing
gear buffers, when the oil filling amount is determined, the gas—liquid filling of the buffer that meets the lowering
stage should be used as one of the buffer damping hole design criteria.
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state of the landing gear
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F1 EAT AN G S

Table 1 Parameters of a certain type of drone buffer
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Fig.3 Schematic diagram of the outflow of the
fixed damping orifice
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Fig.4 The oil distribution coordinate system of the
landing gear is established in the closing state
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Table 2 Oil distribution parameters of a certain type of
UAV landing gear drop state
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Fig.5 Schematic diagram of the buffer simulation
model of the landing gear drop stage

y

L.

z

K16 2% ol g it dak 4 ey 19 A% [
Fig. 6 Buffer watershed global mesh diagram

2.2 KB@BSHLE

K A% B S A Fluent #, SR i 25 2= B0 B
nr

1) 75 BT By B 5% b 2 N S T R T2 2 A2
TIAVE, B S 7 o Bl D 1) 5 B TR ) 0 B g=
—9.8m/s%

2) TE B 25 [0 B JE fL 2 A SOW WA 1Y 22
e, VOF B B 2 — B 75 [ 2 1Y RICHL A% T 79 6 I
BRER O7 kAR SO 15 5 i A W I 5 /A Z T Y
A2 H AN AR I E VOF U AR
£ VOF BRI IR [A AR s 2 — &g iR,
THEEE2 RGBT ERITTHN LR T &0
P20 o3 B o A B AR R L U Bl R A Sk AR U ke
AL

3) T W AR S RO R AR S TE A LR P AR R
FHAM 2B S 15 5 i 25 W R, HAE 25 "C by iz
Bl B R 23,547 mm?/s, % FE X 839. 3 kg/m?,
XTSRS, B Fluent AR ik BURU SR

N
A) SRR A3 A R R AL AR A 3R 23154 3

8 Bk ] 0 43 A 45 R 7E Fluent Hhist
R0 s 220 3 53 A1 Un P 7 IR
R e
al 1.000e+000

7.500e—001
1 5.000e—001

2.500e—001
0.000e+000

i
L7 F0 46 ek 20 il R FR 0 K s [
Fig.7 Volume fraction of oil contour at the initial moment
5) 78 BH JE fL Ab 152 7 it 5 e I i, o3 A BHLJE AL
TR

2.3 frERKEIRIT

FERE RN R, BN AR 2
Je AL R K AR LR 23 52 1A vl YR TR R ] . 3 R
AN TR BHLJE FL A% 2 850 (5 S £ 637 mL) A 53
AR Il W TS SN ] B2 0, N 3 R o O
[7] 78 3 3 B (d=10 mm, /=2 mm) W 5% 1 W 45 4
X TR SRR D) £ R AN 3R 4 TR
#£3 AR ALESHEUE

Table 3 Values for different diameter of damping holes

%7 L1 d/mm fLK {/mm KAt
1 10 2 0.20
2 8 2 0.25
3 6 2 0.33
4 4 2 0. 50

F4 A FE I EUE
Table 4 Values for different oil fillings

Gy BIRliiE s R B v R I v
V,/mL hy/mm hy,/mm
1 300 61. 64 24.97
2 400 79.37 39. 14
3 500 96.93 53. 66
4 600 114 68. 30
5 700 131.96 82. 86
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Gas pressure difference between the upper and

lower chambers of the buffers with different oil filling levels
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Table 6 Values of the correction coefficients for oil and gas exchange under different pore sizes

%5 FHEER Re  WEAKC, CFHHEEQ/(L-s™! FRIE FEILAF 7] 7,/ 17 ELFEILRF 0] £,/ 2 FREC
1 14.82 0.53 3.060x 10 ° 8.47 24. 52 2.89
2 7.00 0.38 1.240%10° 18. 46 60. 52 3.27
3 4.81 0.30 0.560% 10 ° 41.58 133.10 3.17
4 1.28 0.15 0.099x10°*° 190. 91 756.77 3.96
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