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Optimum Design of Injection Ring for Micro-turbojet Engine

Tan Kun, Wang Yun, Zhang Fei, Zhang Yangyang, Li Junjie
(School of Aircraft Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The fuel injection ring is an important part of the micro-turbojet engine. The uniformity of fuel injec-
tion quantity determines the uniformity of the temperature field in the combustion chamber. Aiming at micro-
turbojet injection ring uneven fuel injection problems, the influence of pressure loss is compensated through the
use of unequal-diameter needle structure. By using CFX software, the experiment of three-dimensional flow
field inside the fuel injection ring is simulated and the outlet flow rate, outlet velocity and the pressure change of
the entire internal flow field of injection needle on the injection ring body are calculated and compared with the
experimental results. Results show that the scheme of unequal injection nozzle can improve the problem of nonu-
niform injection of fuel injection ring. According to the calculated results, we can lay the foundation for the
study of the internal flow field of the injection ring.
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Fig.1 Micro-turbojet fuel injection ring
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Fig. 2 Fuel injection flow test
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Table 1 The injector outlet mass flow

Mo PR/ (kges D A B A/ (kg e s D)
1 0.001 72 9 0.001 32
2 0.001 71 10 0.001 40
3 0.001 68 11 0.001 42
4 0.001 45 12 0.001 43
5 0.001 42 13 0.001 51
6 0.001 41 14 0.001 63
7 0.001 39 15 0.001 70
8 0.001 30 16 0.001 73
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Fig. 3 Fuel injection ring structure model
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Fig.4 Injector ring partial grid model
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Fig.5 Isometric distribution of injection ring

velocity flow chart
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Fig. 6 Equal arrangement of spray ring

spray pressure map
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Table 2 The injector outlet mass flow

WO FRERE/ (kg s D || O FERE/ (kg s™h
1 0.001 714 32 9 0.001 354 26
2 0.001 702 67 10 0.001 412 14
3 0.001 676 11 11 0.001 432 28
4 0.001 439 31 12 0.001 452 47
5 0.001 419 92 13 0.001 507 74
6 0.001 394 74 14 0.001 627 74
7 0.001 386 11 15 0.001 702 63
8 0.001 292 47 16 0.001 704 57
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Fig. 7 Injection needle diameter improved after the

former size
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Fig. 8 Unequal diameter injection needle from the
1st and 7st injection needle and the ring near the

junction of the cyclone situation
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Fig. 9 Unequal diameter injection needle from the
Ist and 7st injection needle and the ring near the

junction of the turbulent situation
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Table 3 The injector outlet mass flow
A FERE/ (kg s D || HA FERE/ (kg s
1 0.001 718 11 9 0.001 721 60
2 0.001 723 19 10 0.001 712 98
3 0.001 710 93 11 0.001 709 73
4 0.001 693 71 12 0.001 679 94
5 0.001 680 73 13 0.001 690 59
6 0.001 713 71 14 0.001 711 57
7 0.001 720 70 15 0.001 715 11
8 0.001 738 30 16 0.001 709 35
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Fig. 11 Comparison of export mass flow effect
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