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Abstract: The altitude effect on aero-engine ground test performancew as analyzed in brief,
and the advantages-disadvantages of the two methods used for the analysis of this effect were
compared A method w as put fow ard to study the abovementioned influence through the inlet
presure’ s influence on the engine performance at constant ran ratio w ith the help of the ATF
particular advantage of pressure regulation and control The test reqult of an engine show s that its
oorrected performances agreew ell w ith the test resultsw hen the inlet total presaure iskept in the
range from 70 through 90kPa and the fan corrected rotating eed, 94.5% to 96.5% at a
oonstant ram presaure ratio of 1.6 It means that engine ReynoldsN unber isalready higher than
the critical ReynoldsN umber w hen the anbient presaure is above 70 kPaor the altitude is below
3 km. In this range, the influence of the anbient pressure change on the engine oorrected
perfomance can be neglected Thereby, engine performance at static standard sea level
atmoheric condition can be detem ined through engine ground test with altitude less than 3
km.
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Tablel Test statesof thealtitude seffect on engne ground test performance

P1i/kPa Phn/kPa P1/Psn N 1ns/%
1 90 56 1.6 94.5 95.5 96.5
2 85 53 1.6 94.5 95.5 96.5
3 80 50 1.6 94.5 95.5 96.5
4 75 47 1.6 94.5 95.5 96.5
5 70 44 1.6 94.5 95.5 96.5

1.6
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2
Table 1 The state parameter sof engne test
1 2 3
N 1ns/% Pu/kPa P1/Pen N 1ns/% Pi/kPa Pu/Pen N 1ns/% Pw/kPa Pu/Pan
93.162 90.028  1.58732 | 93.652 85.388  1.59831 | 93.030  80.630, 1.611 54
04.858 89.882  1.59671 | 94.620 85.432 1.60895 | 94.285  80.486  1.569 23
95.096 89.830 1.59647 | 95.188  85.454  1.597 18 | 94.076  80.477  1.576 10
95.058  80.476  1.604 00
4 5
N 1s/% Pi/kPa Pl!/Psch N 1s/% Pn/kPa Pl'/PS‘*‘
93.256  74.860  1.60320 | 94.200 70.544  1.61347
94.250  74.774  1.60146 | 95.099  69.847  1.60207
94.005  74.872  1.59574
04.954  74.904  1.61022
1.6 94.5%, 113
95.5% 96.5% , 1 ,N s (%),
’ N 2ns (%) ,W ahs
(kg/S) , Fnhs
1 W s (kg/h)
] 1 3
2 1 ,
5 (Pu/Pu= 1.6),
; 1.6
70 90 kPa )
21.5 0.1%,
60%RH
1.6 90 kPa 70 kPa
2 (
( 1.6 0. 86%
90 kPa 70kPa) 0. 33% 0.63%)
0.1%:; 0.35 , 90 kPa
kg/s 0. 31%; 70 kPa ,
0.28 kN, 0. 38%; ,
30 kg/h, ,
0.54%, 90 kPa 70 kPa
1x 10° , 0.9
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Fig 1 The relation betw-een engine perfomance-paraneters-and fan rotating peed
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