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Effect of Variable Geometry Parts on Performance of Energized Turbofan Engine
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(AECC Shenyang Engine Research Institute, Shengyang 110015, China)
Abstract: Based on calculation model of an energized mixed turbofan engine used for unmanned combat aerial vehicle, three

typical work points were selected to study the influence of fan inlet guide vanes, compressor IGV and nozzle throat area, ect. on the

thrust performance of engine. The results show that the engine thrust of 0 km 0.2 M working condition point increases 0.55% and

0.48%, and the engine thrust of 5 km 0.9 M working condition point increases 0.24% and 0.32% respectively after opening fan IGV

1 degree and reducing nozzle throat area 1%. Opening compressor IGV only affects engine thrust at 0.1 km 0.8 M point. The thrust

rises up to 1.38% after opening 1 degree.
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F£2 0km.02M n iEHTRE o BT R

RS An g/ % AW, g/ (kg/s) T AS i/ % AT,/K AT /K An,/% An,g,s/% ASi/% AF/ %
%20 0.00 -0.94 -0.031 -0.16 -8.0 -4.6 -0.23 -0.08 -1.60 -1.10
X 1° 0.00 -0.47 -0.016 -0.08 -4.0 -2.3 -0.11 -0.04 -0.81 -0.55
Jih 0.00 0.00 0.000 0.00 0.0 0.0 0.00 0.00 0.00 0.00
I 1° 0.00 0.47 0.015 0.09 3.9 2.2 0.12 0.04 0.80 0.55
JF 2° -0.43 0.55 0.017 0.33 4.3 2.4 0.14 0.05 0.91 0.63
£3 0.1 km.0.8M n, =85 THRA o BT A
KA Ang/% AW, /(kg/s) @ ASyi/% AT,/K  AT/K  An,/% Anygys/% AS;/%  AF/%
X 20 0.36 -0.48 -0.008 -0.49 0.5 0.5 0.00 -0.01 -0.21 -0.26
¥ 1° 0.18 -0.24 -0.004 -0.25 0.2 0.1 0.00 -0.01 -0.12 -0.14
it 0.00 0.00 0.000 0.00 0.0 0.0 0.00 0.00 0.00 0.00
It 1° -0.16 0.33 0.005 0.20 0.0 0.0 0.00 0.00 0.19 0.20
FF 2° -0.36 0.57 0.010 0.35 -0.3 -0.2 0.00 0.00 0.31 0.34
F£4 5km09M T IEHTRE o FHERE
RS An /% AW,/ (kg/s) w ASyi/% AT,/K  AT/K  An,/% Anygs/% ASe/%  AF/%
520 0.30 -0.70 -0.022 -0.26 0.2 0.2 0.00 0.00 -0.61 -0.42
*1° 0.15 -0.35 -0.011 -0.13 0.2 0.2 0.00 0.00 -0.28 -0.20
Jih 0.00 0.00 0.000 0.00 0.0 0.0 0.00 0.00 0.00 0.00
JF1° -0.14 0.35 0.011 0.14 0.3 0.2 0.01 0.00 0.38 0.24
I 20 -0.28 0.71 0.022 0.27 0.3 0.1 0.02 0.01 0.70 0.45
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£5 0km,0.2M n, =5 TRA a,F@TERE

TE Ang/% w AW, o/ (kg/s) ASy/% Any/% Anyp,s/% ASy./% AT,/K AT,/K  AF/% AS;/%
F20 -1.21 -0.033 -0.84 0.30 0.32 0.67  0.36 -14.4 -8.1 -134  -2.41
F1° -0.49 -0.013 -0.45 0.13 0.32 039  0.16 -1.8 -1.0 -0.48  -0.65
JE4f 0.00 0.000 0.00 0.00 0.00 0.00  0.00 0.0 0.0 0.00 0.00
IF1e 0.00 -0.002 0.00 0.05 -0.44 -0.43 -0.14 -1.9 -1.2 -0.04 -0.12
It 20 0.00 -0.004 0.00 0.14 -0.86 -0.84 -0.32 -4.6 -3.0 -0.11  -0.31
#£6 0.1 km.,0.8M n,ITHTHRAE a, AT IERE
WA Ang/% i AW, ./ (kg/s) ASy/% Any/% Anygys/% ASy./% AT,/K AT/K  AF/% AS;./%
%20 -1.49 -0.089 -4.07 0.82 0.00 0.52  0.63 -26.1 -14.6 -3.87 -553
F1° =075 -0.044 -2.00 0.42 0.00 026  0.32 -12.8 -7.1 -191 -2.74
by 0.00 0.000 0.00 0.00 0.00 0.00  0.00 0.0 0.0 0.00 0.00
IF1° 0.52 0.031 1.44 -0.42 -0.12 -0.30 -0.37 8.0 4.5 1.38 1.98
IF 20 0.61 0.036 1.69 -0.45 -0.50 -0.70 -0.70 8.1 43 1.57 2.20
£7 5km09M T IEHITRE o, FATERE

EE Ang/% m  AW,p/(kg/s) ASy/ % An,/% Anygys/% AW,/ (kg/s) ASy./% AT,/K AT/K AF/% AS./%
¥20 -0.73  -0.022 -0.32 0.17 0.21 0.62  -0.64 040 -18.1 -102 -0.86  -2.44
*1° -0.26 -0.007 -0.11 0.04 0.21 034 -0.23 019 -54 -30 -028  -0.79
s 0.00  0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.00 0.00
F1° 008  0.001 0.03 0.02 -038  -0.41 0.08 -0.17  -0.1  -02 0.05 0.11
20 015  0.001 0.06 008 -073  -0.78 0.19 -0.38 00 -03 0.11 0.27

% 5 Al45 7E Okm 0.2 M L0085, o, 58 2°F0 195 TR
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0.49% , W, 53 SIFEA% 0.84 ke/s F1 0.45kg/s, & BHLEEE
T FEIREEAL, 1 1 43 BIREAR 1.34% F1 0.48% , T8 TTF
o, S G RANHAE T n TEHERES KSR, o, |
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N AJFAR RIS FE 7% T LU0/, A B IR/ i SE DR AI, 9

v s ./,
2.3 BEMEERZM S AJFIR IR PR IR SRR . 17 5 S HLME Rl s
TSR R A5 RSP RE R AR ML, 47 fLILER 8- 10,
8 0km.0.2M n i=HTHA AR
KA Ang/% m  ASy/% AW/ (kg/s) Any/% Anygys/% w, — AW,/(kg/s) AT,/K AT/K AF/% AS;/%
2% -0.53 0.040 -1.72 -0.49 0.08 -0.04 -0.014 0.66 2.9 3.8 0.76 1.14
45 1% -0.20 0.022 -0.88 -0.19 0.07 -0.01 -0.003 0.37 2.9 2.9 0.48 0.76
Jh 0.00 0.000 0.00 0.00 0.00 0.00 0.000 0.00 0.0 0.0 0.00 0.00
V1% 0.00 -0.027 0.94 0.00 -0.18 -0.05 -0.015 -0.54 -6.2 -4.7 -0.76  -1.25
¥ 2% 0.00 -0.058 2.02 0.00 -0.38 -0.07 -0.025 -1.09 -13.6 -10.0 -1.55 -2.59
£R9 0.1 km.0.8M n, =% TR & AR
KA Ang/% m  ASy/% AW/ (kg/s) An,/% Anyp,s/% w, — AW,sp/(kg/s) AT,/K AT/K AF/% AS./%
4 2% -0.45 0.017 -1.55 -1.24 0.00 -0.04 -0.013 0.34 0.5 2.6 0.37 0.45
45 1% -0.21 0.010 -0.79 -0.57 0.00 -0.03 -0.009 0.18 0.2 1.2 0.21 0.24
Jbs 0.00 0.000 0.00 0.00 0.00 0.00 0.000 0.00 0.0 0.0 0.00 0.00
¥ 1% 0.21 -0.007 0.68 0.61 0.00 0.01 0.004 -0.17 0.2 -1.0 -0.15 -0.17
¥ 2% 0.37 -0.019 1.46 1.08 0.00 0.03 0.011 -0.41 -0.7 -2.8 -0.45 -0.54
R10 5 km.0.9M T 3=HTRA A B R
RE Ang/% m  ASy/% AW,/ (kg/s) Any/% An,g,s/% . — AW,/ (kg/s) AT,/K AT/K AF/% AS;/%
4i2% -0.16 0.046 -1.74 -0.08 -0.02 -0.07 -0.023 0.67 0.0 2.3 0.65  1.12
4 1% -0.09 0.022 -0.85 -0.04 0.00 -0.03 -0.010 0.33 0.1 1.2 032 056
Ji4E 0.00  0.000  0.00 0.00 0.00  0.00  0.000 0.00 0.0 0.0 000  0.00
1% 0.11 -0.023 0.89 0.05 0.02 0.03 0.012 -0.32 0.0 -1.2 -0.31 -0.53
¥ 2% 0.22 -0.046 1.81 0.10 0.02 0.07 0.025 -0.65 0.1 -2.2 -0.62 -1.06

% 8 5%, 7F 0km 0.2 M T2, M 38 1l R4 /N, (R TR
RIS, T, BT ASEREIRAT n,, R EHLEA T 451K
A, HFBEO W AG D 2% )5 RN IR AR, 7 T,
[FEIAEHE T 2.5 K 25 BRAGIMET , B /DN 3 T RRUR 25 LY
THTHT 3.8K, A4/ 2% 1 1%)5 , n, 5351 EF+ 0.08%
50.07% ,n,, FF& 0.53% 5 0.20% , W 18 1 FLAE /N e XU
HMERA L DR T Sy AT BIEAR 1.72%F1 0.88% , K BHL
FEIERR FEMR T HE I BN 0.76% 5 0.48%, 7K
W% T RS IR I e D38, & ShALAERE R n, 38 HDR S
A WEE Y K 19%5 2%)5 , S, 3841 0.94% 5 2.02% ,
T, 9% 6.2K 5 13.6 K, T, 43 BIF%AK 4.7K 5 10.0K , n,
FEAI% 0.18% 55 0.38% , K BhbLA% 2280/ FEIH R FEAR, #E )
A 0.76% 5 1.55%

M 9 AT8 7E 0.1km (0.8 M .15 #5545 I 38 7 AR
FNGY KIG &SP T n, EHVRE, B OVURER
A5 AE AR/ 2% F 1% )5, T4 BN 2.6 K Il 12K, ny,
REA 0.45% 5 0.21% , S, A% 1.55% 5 0.79% , % sl
ZEWR R R T HE SR 0.37% 5 0.21%., A, 97K
J5 K SRk BE AR R M S, R

% 10 42,76 5km 0.9 M .00 5, WEE ki AR 4%
NG RIE RS T T, 26, T, 455878, T A,
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