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Abstract: To study the cavitation characteristic in an aviation fuel pump with China
Daqing RP-3 kerosene as flowing medium, the cavitating flows in the aviation fuel pump un-
der high temperature and low pressure circumstance were researched based on the numerical
simulations. Surrogate fuel was put forward to take the place of the kerosene in the complex
components. A four-species surrogate fuel consisting in mole fraction of 74.5% dodecane,
10% methyleyclohexane, 10% toluene and 5.5% octane was selected to simulate the real
Daqing RP-3 kerosene. Local swirling correction turbulence model derived from the standard
k- two-equation model and Zwart-Gerber-Belamri cavitation model were applied into the nu-
merical simulations. The numerical data were compared with the experimental results. The
results show that this numerical method based on surrogate fuel and local swirling correction

turbulence model can calculate the cavitation characteristic in the aviation fuel pump accu-
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rately. Thermodynamic effects of Daging RP-3 kerosene can be ignored. but the temperature

has an influence on cavitation characteristic of the aviation fuel pump. The cavitation charac-

teristic of the aviation fuel pump is worse under 80°C. Rotational speed has a great influence

on cavitation characteristic of the aviation fuel pump. The cavitation specific speed is the

highest under 10000 r/min, and the cavitation characteristic is the best.
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Table 3 Physical characteristics of surrogate fuel under

certain temperature
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Fig. 1 Change curves of the fuel density
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Fig. 3 Three-dimensional model of aviation

fuel pump
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Fig. 6 Characteristic curve of aviation fuel pump
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Fig.7 Cavitation characteristic curve of aviation
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Table 4 Computational conditions of aviation fuel pump

TH WE/C 53 /(r/min)  FREMKEE/(m®/s)

1 20 7800 0.013
2 80 7800 0.013
3 20 10000 0.016
4 80 10000 0.016
5 20 12000 0.019
6 80 12000 0.019

3.2.1 B TR & RS B

8 45 th T 4% 38 10000 r/min MR B 1
0.016m®/s I&JEHN 20 C ¥ T8 CT4-3) T4
T 25 A0 R R il 2, DN RLRLE L AR,
KT 7.67m B, BRIH R AR AR 2 AR-M
7.67m /N F 5,64 m B 8K T 5 FR ST R S
T e 2 SR G R 24 NPSHa /b T 58 64 m(ffi
FA5D R T BRI b At 300 I B K i 2K ok
1E# TAE.

9 25 1 T it TR A 5 45 A i 7S b
HESRINEL SIRDE = 7S & g 1 e 7R DR e

RS REARFF— B0 AR RS 7. 67m L35S
0.24 -
1
I
022 y -__.______.___________.
| 0207 /-:‘\
2 gl 1 REES
& |
g o016 :
N I
0.14 1 |
|
012 = |
0_]0 1 L L L J
8! 6 8 10 12 14

Al /m

B8 it oL R R A A R it 2k
Fig. 8 Cavitation characteristic curve of the aviation

fuel pump under the design condition
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Table 5 Cavitation characteristics parameters of

C (1

aviation fuel pump

e/ /Nl ]
i W E/C . Al /m C
(r/min) J& 71 /kPa
20 30. 7 4.12 1751
7800
80 31. 4 3.58 1945
20 41.3 5.55 2006
10000
80 42.6 5.20 2108
20 49.1 6.61 944
12000
80 51.3 6. 45 962
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