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Thrust Determination of an/Engine with Laval Nozzle
with Large Simulated Ambient Pressure Deviation
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Abstract: The particularity of the-altitude simulated test of an engine with Laval nozzle

was analyzed in brief. The engine thrust determination and correction in altitude test with

large deviation of simalated ambient pressure was put forward. The test result shows that

maximum tolerance of the simulated ambient pressure deviation is about 14% under which

the engine thrust uncertainty remains less than 1.0% . Where there is a limitation of the test

facility capability or for other reasons the large deviation of simulated ambient pressure may

occur.- The presented method can be used to determine the thrust of the engine with Laval

nozzle.
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altitude simulated test; thrust; deviation of simulation
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Fig-1 Sketch of installation and operation of
engine with Laval nozzle in the altitude

simulat ed test facility
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1
Table 1 Test results for Influence of the ambient pressure simulation
deviation on the engine performance
90% (H= 5km, Ma= 0.9) P../kPa
P/ KPa 54. 19 66.24 61.45 58.44 41.41 30. 16 21.22 5.04
OP ! %o 0.0 22.24 13. 40 7. 840 - 23.58 - 44.34 - 60. 84 1.57
OR./ % 0.0 -0.71 - 0.86 - 0.45 0. 64 3.68 5. 06 -0.11
oD sl % 0.0 - 0. 18 - 0.04 -0.01 0. 27 0.26 0. 41 - 0.01
Do/ % 0.0 - 1.9 -1.19 - 0.64 2.58 10. 94 17. 875 - 0.31
ZD (H= 5km,Ma= 0.9)

P,/ KPa 54. 27 66.38 61. 44 58.54 41.57 31. 41 21.94 21.76
OP ! % 0.0 22.31 13.21 7.87 - 23.40 -42.12 - 59.57 - 59.90
OR,./ % 0.0 - 0.64 -0.33 - 0.01 1.29 2.81 414 4.41
ODs! % 0.0 - 0. 11 0. 11 0.20 0.25 0.33 0. 44 0.41
OD ol % 0.0 -1.83 -0.74 -0.24 4. 91 10. 75 18.38 18. 63

7D (H=X1km,Ma= 1.6)
P/ KPa 23. 04 41.34 36. 11 26.28 31.01 17. 08
OP ol % 0.0 79.43 56.73 14.06 34759 -/25.87
OR !/ % 0.0 ="2. 84 - 2.54 - 1,04 - 1.54 0.18
oD/ % 0.0 0.04 0. 03 0-08 0. 07 -0.18
OD ol % 0.0 -\11. 62 =9.57 -3.05 -5.60 0.03
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