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Abstract: Choking technique is an available way to reduce altitude test cost and respond insufficient capac-
ity of the pumping equipments. Under the conditions of various exhaust ambient pressure, four group experiments
of a turbofan engine with Laval nozzle were performed to identify the effect of choking on engine thrust. The maxi-
mum difference of test total thrust in these experiments was up to 6.2%. In order to find the reason of thrust differ-
ence and promote the accuracy of estimating engine thrust obtained in altitude test under choking condition, rela-
tive theory and calculation analysis were studied, then the estimation method of changes caused by mean influ-
ence factors was developed. The results revealed that the main influence factors of test total thrust included engine
speed, correction method and flow behavior in nozzle expansion section. According to estimation method present-
ed, the total thrust changes caused by these factors were evaluated. The maximum difference decreased to 0.8%
after eliminating these changes. At the same engine speed, the referred total thrust increased with the raise of the
exhaust ambient pressure and the maximum difference was 3.3%.
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Table 1 Experiment cases under choking condition

Case p, JkPa T, /)C pJkPa  T,/C Dot w/kPa State  Test No. Record sequence Record number
1 149.0 116.7 12.4 115.5 12.5,15.0,18.0,22.5 Z) 1 12.5—15.0—18.0—22.5 2-2-2-2
2 149.0 116.7 12.4 132.7 12.5,15.0,18.0,22.5 7] 1 22.5—18.0—15.0—12.5 2-2-2-2
3 122.2 116.7 17.9 116.7 12.9,17.8,22.6 Z) 3 17.8—12.9—22.6—17.8 3-1-1-1
4 122.2 116.7 17.9 116.7 13.8,17.8,22.6 7D 2,3 17.8,17.8—13.8—22.6 5,3-3-3
Table 2 Experiment result differences under various p,
Case  po/kPa  Any /% W, /% W, /%  OF, /% dps J% 35 /% Ty % — dpul¥% A% BAJ%
15.11 0.41 0.83 1.72 1.85 1.87 1.90 -0.01 0.03 -0.30 -0.21
1 18.01 0.59 1.32 2.63 3.48 2.70 2.75 -0.06 -0.01 -0.42 -2.11
22.89 0.66 1.62 3.08 6.24 2.99 3.01 0.01 -0.13 -0.57 -11.21
22.89 -0.13 -0.52 -0.70 3.93 -0.78 -0.74 -0.06 0.13 -0.38 -13.94
2 18.00 -0.08 -0.35 -0.52 2.15 -0.44 -0.44 -0.05 0.09 -0.11 -6.28
15.10 -0.04 -0.23 -0.26 0.60 -0.29 -0.26 -0.03 0.05 -0.04 -1.57
17.77 -0.09 -0.26 1.16 2.04 -0.35 -0.35 -0.35 -0.07 0.25 -4.43
3 22.58 0.04 0.18 0.23 4.95 0.35 0.33 0.12 0.06 -0.29 -11.32
17.79 0.09 0.34 0.69 2.46 0.67 0.71 0.12 -0.13 -0.25 -4.43
17.82 -0.09 -0.03 -0.63 -0.07 -0.61 -0.58 0.03 -0.09 0.73 0.02
4 17.79 -0.09 -0.35 -0.44 -0.33 -0.63 -0.62 -0.17 -0.11 1.69 0.02
22.63 0.01 0.03 -0.08 0.59 0.17 0.15 0.07 0.08 2.51 -0.62
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