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Research of variable cycle engine modeling techniques
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Abstract: The component level model of variable cycle engine (VCE) was built based on
analysis of engine structure, and with a reference to the modeling method of two-spool-tur-
bofan engine. The model of fan was developed with separated characteristic of fan tip and
hub sections. The model of core drive fan stage (CDFS) model was built to work under sin-
gle bypass mode and double bypass mode. According to the specialty of VCE, the static and
dynamic co-working equations were set up, reflecting the variation of variable geometry com-
ponents. The results of numerical simulation indicate that the VCE model enables switching
of the working modes. In double bypass mode at low altitude and low mach number, it re-
presents higher thrust and lower specific fuel consumption just as turbofan engine, and in
single bypass mode at high altitude and high mach number, it shows higher thrust and lower
specific fuel consumption just as turbojet engine. The performance variation in simulation ac-

cords with the specialty of VCE, so the modeling method of VCE proposed is feasible.

Key words: variable cycle engine; fan model; core drive fan stage (CDFS) model;

co-working equations; mode conversion
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20)
H, "M /km 0 0
13>~ 20 0 0
/kg 121.5 121.5
4.2 3.3022 3.3022
0. 82 0. 82
’ ’ CDFS 1.6621 1.2323
; ) CDFS 0. 88 0. 88
é\? _(H'r’%_Hfh_Hrr)/[Nl I (3%> } 6.4928 7.6353
@D 0.88 0.88
d(]i\zf2 — (Hyy + gy Hoo— Ho— Ho/ /K 1_838. 04 1638. 99
5.6514 6.8867
[Nz <] - (%)2} (22) 0. 90 0. 90
T 2.3699 1.8142
, 0. 90 0. 90
(D~ (18 0.8155 0.0574
@D (22) /(kg/h) 1.5732 1.9822
4.3 /(kg /(N «h)) 0.07484 0.09309
/N 75674. 4 76653. 2
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Table 2 Performance of double bypass mode
/km /(kg/h) /(kg/(N + h)) /N
8 . 995 1. 151 0.1095 . 815 38613. 4
9 . 017 1.022 0.1071 . 816 34954. 1
10 . 023 0.968 0.1054 . 819 31028.9
10 . 962 1.017 0.1235 . 806 29653. 6
10 .918 1. 037 0.1394 . 795 26780.1
10 . 884 1.019 0.1596 . 789 22981.1
10 . 851 0.946 0.1894 L779 17983.3
10 . 796 0.903 0.2347 . 764 14853.5
10 . 753 0.873 0.3019 . 751 11764. 8
12 L7171 0.711 0.2815 . 739 10412.5
14 . 794 0.520 0.2789 . 729 9092. 8
3
Table 3 Performance of single bypass mode
/km /(kg/h) /(kg/(N + h)) /N
8 . 981 1.538 0.1238 .0574 45909. 5
9 . 006 1.412 0.1213 .0574 42495. 2
10 .018 1. 318 0.1190 .0574 39795.7
10 . 964 1. 404 0.1263 . 0574 40038. 4
10 . 907 1. 391 0.1376 .0574 36406. 1
10 . 875 1. 258 0.1544 .0574 29310.8
10 . 850 1.123 0.1761 .0574 22953.7
10 . 823 1.099 0.2066 . 0574 19241.6
10 L779 1. 047 0.2619 .0574 14 389. 4
12 .793 0.873 0.2399 .0574 13094.9
14 . 811 0. 640 0.2368 .0574 11608.9
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