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Sensitivity Simulation and Analysis on Size of Aeroengine Qil Nozzles
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Abstract: The lubricating oil system of an aeroengine is a full-flow oil supply system without spilling flow path, so the size of the lubri-
cating oil nozzle directly affected the oil supply pressure of the lubricating oil system. In order to study the impact of nozzle size tolerance
on the pressure of the lubricating oil system, FLOWMASTER software was used to first establish a component simulation model of the sys-
tem nozzle. According to the pressure, temperature and flow requirements of the nozzle flow inspection test, the maximum and minimum lim-
it size of each nozzle were simulated and calculated. The calculation results were verified by engine test data. Then, based on the obtained
nozzle size, a system—level simulation model for the lubricating oil supply system was established to calculate and evaluate the impact of
nozzle limits size on lubricating oil supply pressure. The results show that the impact of the nozzle limits size on the oil supply pressure of
the lubricating oil system can reach 57 kPa at idle state and 130 kPa at ground maximum state, which means that the maximum difference
in supply pressure of different batches of engine lubricating oil systems may reach 130 kPa. The calculation results are useful for guiding
the setting of the oil supply pressure range of the engine lubricating oil system and engine test troubleshooting.
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1 BEEREER L/min
W 2 ikt WIS 2 Tk
1 3.5~4.5 7.8.9.10.11.12 0.7~0.8
2 1.2~1.5 13 9~10
3 3.0~3.5 14 0.5~0.7
4 4.2~4.6 15 5.9~6.2
5 2.0~2.5 16 2.0~2.5
6 1.00~1.15
x2 BWEMESREE.EN kPa
TS
e 4109 1%,4010 4050 8A 1Y 8B
IR/ C
65+5 75+5 55+5
1 31045 360+5 27045
2 310+5 32045 285+5
3 31045 32045 2705
4 31045 330+5 285+5
5 31045 33045 285+5
6 310+5 330+5 2855
7 310+5 350+5 2705
8 31045 350+5 270+5
9 31045 350+5 270+5
10 31045 350+5 2705
11 31045 350+5 270+5
12 31045 350+5 270+5
13 31045 32045 28545
14 31045 280+5 330+5
15 31045 280+5 33045
16 31045 280+5 33045
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WG WS R TRY/KPa IREETRER/SC it FFR/(L/min)

1 HP-8A 365 50 4.5
2 HP-8A 380 50 1.5
3 4050 425 70 4.6
4 4050 425 70 2.5
5 4050 425 70 1.15
6 4050 415 70 3.5
7 4050 445 70 0.8
8 4050 445 70 0.8
9 4050 445 70 0.8
10 4050 445 70 0.8
11 4050 445 70 0.8
12 4050 445 70 0.8
13 HP-8A 380 50 10
14 4010 405 60 0.7
15 4010 405 60 6.2
16 4010 405 60 2.5

x4 RMILBFRHEDREH
Wi WS R ERR/APa IR ERR/SC R R BR/(L/min)

1 HP-8A 375 60 35
2 HP-8A 390 60 1.2
3 4050 435 80 4.2
4 4050 435 80 2.0
5 4050 435 80 1.0
6 4050 425 80 3.0
7 4050 455 80 0.7
8 4050 455 80 0.7
9 4050 455 80 0.7
10 4050 455 80 0.7
11 4050 455 80 0.7
12 4050 455 80 0.7
13 HP-8A 390 60 9.0
14 4010 415 70 0.5
15 4010 415 70 59
16 4010 415 70 2.0
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e JEJFBRY RN i Y iR LA/

kPa C (L/min) mm
1 HP-8A 365 50 45 1.60
2 HP-8A 380 50 15 1.24
3 4050 425 70 4.6 1.57
4 4050 425 70 2.5 1.22
5 4050 425 70 1.15 0.91
6 4050 415 70 3.5 1.60
7 4050 445 70 0.8 0.87
8 4050 445 70 0.8 0.90
9 4050 445 70 0.8 1.00
10 4050 445 70 0.8 0.80
11 4050 445 70 0.8 0.80
12 4050 445 70 0.8 0.83
13 HP-8A 380 50 10 3.00
14 4010 405 60 0.7 1.42
15 4010 405 60 6.2 2.82
16 4010 405 60 2.5 1.83
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kPa C (L/min) mm
1 HP-8A 375 60 35 1.48
2 HP-8A 390 60 1.2 1.13
3 4050 435 80 42 1.48
4 4050 435 80 2 0.88
5 4050 435 80 1 0.85
6 4050 425 80 3 1.48
7 4050 455 80 0.7 0.78
8 4050 455 80 0.7 0.79
9 4050 455 80 0.7 0.72
10 4050 455 80 0.7 0.72
11 4050 455 80 0.7 0.72
12 4050 455 80 0.7 0.75
13 HP-8A 390 60 9 2.85
14 4010 415 70 0.5 1.30
15 4010 415 70 59 2.66
16 4010 415 70 2 1.60

AT AN b T e K 3RS R GRS, 3RS T RY
HEN R SENRT, KA MR NMUIE RG]
AP RS R E 12 s .

B AL FE S AR SR KL T RS8R
F1H9 185 kPa, e /NLAR T R 55K H1 4 242 kPa, JE 5
AAE A 57 kPa; M Fe RS R KALE T RS
k378 kPa, F/NLAR R R G805 1 K 508 kPa, [k A8
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