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Study on the Performance Deterioration of Turboshaft Engine Based
on Air Data

XIE Zhen—bo, SUN Hu—-guo, YU Hai—bin
(Naval Aeronautical Engineering Academy, Qingdao Branch, Qingdao 266041, China)

ABSTRACT: Objective To investigate the performance deterioration regularity of turboshaft engine. Methods Base
on the monitoring works of certain turboshaft engine, the performance calculation model was analyzed. The exhaust
temperature margin and the fuel consumption during engine working were also determined based on the exhaust
temperature baseline. The air data of ten turboshaft engines during the past 4 to 6 years was collected and analyzed.
Results With the increase of working time, the efficiency of engines falls down. The fuel consumption rate of engines
was gradually increased with time. Conclusion The performance deterioration speed of engines can be slowed down by
regularly cleaning, in time corrosion protection and other methods.
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Table 1 Partial air data of No.1 engine
H AHXF HEUR idin (v Faxiil PRIMBERT R eI FEEa,  BHIAE SXIRE KRAEHRE
I [a] JE/°C min™) Mi/%  B/(kg-h™)  /(remin™) 1% 15 /m /°C

20130726  0:35:26 726.844 33179 69.744 385.656 203 95.238 68 30.047
0:36:05 724.906 33253 69.841 362.453 203 95.043 69.75 30.219
0:36:28 715.812 32813 59.194 365.969 209.1 82.247 69.25 29.875
1:16:21 706.906 33031 72.576 391.984 207.4 95.043 72 29.125
1:17:28 701.406 32 669 67.985 379.328 204.9 85.861 71.75 30.906

20130730  0:13:10 693.875 32 669 67.594 364.203 206.3 96.801 93.5 29.219
0:13:18 693.312 32 669 66.813 359.641 206.9 97.485 94.75 29.219
0:44:09 693.156 32598 67.594 362.109 203.9 93.187 93.25 29.234
0:44:12 689 32456 65.934 348.047 209.9 96.899 97.75 29.219
0:44:16 686.5 32385 64.176 359.641 203.9 89.963 94.25 29.234

20130803  0:18:09 692.875 32562 67.204 358.234 206.4 90.549 116.25 30.344
0:18:10 695.094 32705 67.594 358.594 206.3 93.675 115.5 30.328
0:18:11 693.75 32705 67.204 354.016 206.6 93.089 119.75 30.312
1:17:40 693.906 32813 68.083 365.969 205.9 90.061 103.5 32.156
1:17:41 692.781 32 886 68.083 356.125 207.4 92.991 107.25 32.078
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Table 2 Partial conversion data of No.1 engine

H S/ (romin)  RETRE/C BERIDDA/HP BRI/ (kg/HP-h) R /bar  HEZ/MHP HERME/C

32 344.81 690.754 5 1191.178 0.315 62 1.012 883 1161.649 15.754 48
20120726 32 407.75 688.521 9 1192.834 0.296 135 1.012 981 1162.823 13.521 92
31997.09 680.656 6 1041.401 0.342 682 1.012 833 1015.924 5.656 561
32249.62 673.856 6 1270.718 0.301 177 1.012 801 1241.209 1.143 391
31 802.59 664.695 4 1 158.845 0.318 652 1.012 4 1 129.059 10.304 57
31891.23 661.229 1 1166.412 0.304 808 1.012 102 1139.934 13.770 89
20120730 31891.23 660.692 6 1 166.439 0.300 983 1.011 909 1 140.178 14.307 4
31821.13 660.511 2 1162.427 0.304 087 1.012 249 1 135.846 14.488 85
31683.3 656.583 5 1161.088 0.292 623 1.011 65 1135.238 18.416 53
316132 654.168 6 1 103.647 03181 1.012 341 1078.312 20.831 38
31 867.95 659.96 9 1165.273 0.299 858 1.009 122 1 140.094 15.031 02
20120803 31 868.79 658.7276 1 167.606 0.295 446 1.008 786 1 142.787 16.272 35
31727.77 657.827 4 1 158.55 0.301 287 1.009 4 1133.174 17.172 58
31877.28 654.894 3 1174.277 0.302 767 1.011 077 1143.241 20.105 69
31952.28 653.999 7 1 180.584 0.293 087 1.010 668 1 149.995 21.000 28
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