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Provide a Predictive Model for The
Preliminary Design of Swirl Injectors
Based on Neuro-Fuzzy Model Thruster
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In this paper the effect of the internal geometry of the injector of a low-thrust
monopropellant thruster on the characteristics of the outlet liquid sheet, such as the liquid
sheet thickness, the spray cone angle, the average output velocity, and its mass flow rate
is studied. In this regard, simulation of the internal flow based on computational fluid
dynamics was performed to predict the output flow characteristics, then parametric
studies were conducted to investigate the effect of geometry. for the purpose of extracting
a predictive model for the preliminary design of injector, a neural fuzzy network model
was used. By using this model, the results of parametric analyzes were used to obtain
geometric specifications without geometric modeling and computational fluid dynamics
analysis or the use of initial design methods. The purpose of the implementation of the
neural network model isto obtain an estimate of internal geometry of injector by entering
the desired macroscopic characteristics of the output flow.
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3 2 3 1.5 14 233 90 0.00651 0.161 58.7 18.95 0.5390
4 2 0.5 1.5 1.4 233 90 0.00670 0.159 66.9 21.56 0.5352
5 3 2 1.5 24 4.00 90 0.00566 0.195 57.8 13.95 0.6273
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6 3 3 1.5 2.4 4.00 90 0.197 13.67 0.6320

7 3 0.5 1.5 24 4.00 90 0.195 66.6 15.73 0.6600

8 4 2 1.5 3.4 5.67 90 0.00611 65.6

9 4 3 15 34 567 90 0.00611 60.8

10 4 0.5 1.5 3.4 5.67 90 0.00617

11 2 2 15 14 233 60 60.9

12 2 1.5 1.4 233 60 0.00648

13 2 05 15 14 233 60 65.4

14 3 2 1.5 24 400 60

15 3 3 15 24 400 60

16 3 0.5 1.5 24 400 60

17 4 2 15 34 567 60 0.00634

18 4 1.5 34 5.67 60 0.00633

19 4 05 15 34 567 60 0.00640

20 2 2 1.5 1.4 233 120 0.00649

21 2 3 15 14 233 120 0.00651

22 2 0.5 1.5 1.4 233 120

23 3 2 15 24 400 120 59.7

24 3 15 24 400 120 -

25 305 15 24 400 120 65.7

26 4 2 1.5 3.4 5.67 120 0.00603 67.3

27 4 3 15 34 567 120  0.00602 62.0

28 4 0.5 1.5 34 5.67 120 0.00608

29 2 2 15 14 233 150  0.00620

30 2 15 14 233 150  0.00628

31 2 05 15 14 233 150  0.00648

32 3 2 1.5 2.4 4.00 150 13.99 0.6179

33 3 3 15 24 400 150 13.47 0.6277

34 3 0.5 1.5 24 400 150 15.45 0.6520

35 4 2 15 34 567 150  0.00601

36 4 1.5 3.4 5.67 150 0.00600

37 4 05 15 34 567 150  0.00607

38 2 1 2 1.4 233 90 0.00635

39 2 1 1 14 233 90

40 2 1 0.5 1.4 233 90

41 3 1 1.5 24 400 90 0.6282

42 4.6 1 1.5 4 6.67 90 0.00648

43 2 1 15 14 233 60

44 1 1.5 1.4 233 120 0.00634

45 2 1 15 14 233 150  0.00643
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18. Matlab
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