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Structural Optimization and Experimental Study of

Aircraft Oil Surface Controller
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Abstract: The imbalance of fuel delivery between the left and right wing tanks will affect the aircraft handling
and even flight safety. Based on the fuel delivery control principles of a certain type of aircraft, the structure of
the double oil surface controller is optimized and improved. The internal flow field of the double oil surface
controller is simulated by ANSYS software. It is found that the control port pressure has a large impact on its
performance. When the pressure is low, the fuel flows out from the bell valve of the oil surface controller in
the form of “gushing out”, which is more stable; but when the pressure is high, the fuel flows out in the form
of “spraying out”, and the fuel will follow the trend into the the float chamber, which can prompt the end of
the fuel delivery process ahead of schedule and seriously reduce the structural performance. According to the
fuel injection trajectory obtained by the simulation, a baffle is designed on the upper float rocker arm to stop
the fuel from entering the float chamber, so that the double oil surface controller can effectively widen the
height difference of the fuel level at the beginning and end of the fuel delivery within the entire envelope range.

The test results show that the oil level difference brought by the optimized double oil surface controller is
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several times higher than that of the single oil surface controller, which efficiently solves the problem of oil

delivery imbalance. The optimization design of the oil surface controller can be promoted for other airplanes.

Key words: unbalanced fuel delivery; oil surface controller; ANSYS software; oil level difference; structure

optimization
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Schematic diagram of pressurized fuel delivery from auxiliary wing tanks
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Fig.2 Structural schematic diagram of single oil surface controller
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Fig.3 Structural schematic diagram of double oil surface controller
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Fig.5 Geometric model of the inner chamber flow path of

the double oil surface controller

F1 FGMEE S RN EREN SRR
Table 1 Structural dimension of the inner chamber flow
path of the double oil surface controller
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Table 2 Distribution of the oil quantity injected by the
bell valve after stabilization(p,=5 kPa)
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Fig.8 Contour maps of fuel volume fraction under different control port pressures



5 4 1) X LI T 5 4 4 A B K B 675

M 7 po 43 Sk 10 A1 20 kPa b, 3 A
T I 09 AT i 5 43 0 o 16.5 1 27.8 mL /s, 78 fi
AR 10 s A AT8E T, L% 7 ¥R fE i iE i .
D5 B85 R B iE A VR T I B R T U S e ST T
5 ) s A5 ) R g 0% 1 R A0 R 5 > s 3k B
SEAR, P IENA R EBR R R A, BT
A S I o AR R AT P Ok, B B ET ST O 0 R
IERAS

3 SRR IE

DAL 8 T T, p, (s p, ) A HE 388 3H A TS 06 1 b
W 2R O 75 (S ) TR H T B R

aT

S84 A
I vy

O B A B R JL T A BRI 3 R i
FeAA L B AR E AT R I R U A R R
BRI b7 T 5 UE AT F o DRI T e BR T
W% AR L E R A, A0 B Ak 4 BB
M 4),

T 56 96 TIE 2 PR IR 4 v R G OE O TR 1Y E
oo HE TR LA ERIRR &, ok XS0
s il 8 A0 PE BE VR AT B0 UE o 3K 56 00 4k B 40 1 9 e
71N, 38R T3 4 ¢E T S B A T T B R, 8
T2 50 T A 09 15 0 UL SR S IR Bl I R I SR T
T JEE 25 00 5 SR R T 2 TR 9 A 0 A
WIhE A . AXERSEOLR 3.

EH#

ma—®‘/7‘

T EE ]

@

b RS

Z RIS

B9 B e

Fig.9 Test schematic diagram

=3 RBRMESH

Table 3 Test instrument parameters
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Table 4 Performance test data of the single oil surface
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Table 5 Performance test data of double oil surface con-

troller before optimization
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