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Parameters optimizing for a turbofan engine cleaning

system using flow field simulation
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Abstract: An initial ¢leaning project was presented, including cleaning types, frequen-
cy and its design parameters for a turbofan engine. Using flow field simulation technique,
the initial cleaning project was validated and its designing parameters were optimized. All
these works show that: detergents injection will not affect this engine fan’s stability at de-
tergents-to-air ratios less than 3% by mass; the larger nozzle spraying angle means better
droplets cover of the fan in the radial direction at equivalent other system parameters; flow
field simulation of compressor can not confirm the effectiveness of the nozzle fluid pressure

and detergents-to-air ratios to cleaning efficiency.
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Table 1 Parameters of a given type engine on-line cleaning system

F5  JEJ/MPa BEE A/ ()

W% B2 Do/ pm

HUEW I/ (kg/s)  THBEBR S E I ERE L/ %

1 0~1.0 120 300
2 0~1.0 120 300
3 0~1.0 120 300
4 0~1.0 120 200
5 0~1.0 120 200
6 0~1.0 120 200
7 0~1.0 120 100
8 0~1.0 120 100
9 0~1.0 120 100
10 0~1.0 120 80
11 0~1.0 120 80

0.54 3
0. 36 2
0.18 1
0.54 3
0. 36 2
0.18 1
0. 54 3
0. 36 2
0.18 1
0.18 1
0.14 0!8
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fan rotor blades and stator vanes
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Fig. 2 Radial location of cleaning nozzles on air intake
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