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Performance Simulation of Turboprop Engine using
SIMULINK®

C. D. Kong*, H. S. Roh**

Abstract

After modeling an aircraft turboprop engine using SIMULINK®, performance simulation of
PT6A-62 engine, which is main power plant of KT-1, was performed. For validation, performance
parameters of the SIMULIINK model were compared with the simulated results by GASTURB
program. It was confirm that the results by the SIMULINK model were well agreed with those
by GASTURB within 1.07%. It was assumed that installation losses were bleed-air exteraction
with a range from 0% to 5%, and power for accessories with a range from 0 to 20hp. In this
investigation, it was found that the shafthorsepower was decreased by maxium 0.68%, but

specific fuel consumption ratio was not effected nearly by these losses
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Fig 1 Study Engine Layout
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Table 1 Component efficiency of study engine

FHE EB PT6A-62
AE7|EE 0.86
Hxol 58 0.97
LEVEIIER 091
SHERIEE 09
JEAENY & JIAEE 097
z2de & 7|H 58 0.97
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Fig. 3 Subsystem(initial condition)

Fig. 4 subsystem(compressor)
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Table 2 Performance with Altitude

u}ak4(ft) | W 4= GaSTur;EIMULINK 2 A-8(%)
0 SFC | 0.3433 0.3433 0.140
SHP | 1149.9 1149.9 0.000
01 SFC | 0.34138 | 0.3442 0.826
SHP | 11618 1153.0 0.757
02 SFC | 0.33575 | 0.3379 0.64
SHP | 1197.7 11915 0.518
03 SEC | 032683 | 0.3295 0.817
SHP | 1258.6 1249.7 0.707
04 SFC | 0.31520 | 0.3168 0.508
SHP | 13464 1340 0.475
05 SFC | 030159 | 0.3029 0.434
SHP | 1463.3 1457.4 0.403
06 SFC | 0.2867 0.2875 0.279
SHP | 1612.7 1606.9 0.34
07 SFC | 0.27104 | 0.2714 0.133
SHP | 17984 1793.5 0.272
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Fig. 10 SHP with Altitude
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Table 4 Performance with bleed air

Sajc e
%% | GasTurb [SIMULINK| = HE
.ﬁ.%l:(o/o) (A':)
0 SFC | 0.34331 | 0343015 | 0.086
SHP | 114999 | 115257 | 022
(o, |_SFC 0343311 034377 | 0.134
° | SHP | 113849 | 113853 | 0.003
oo, |SFC 0343315 0.344547 | 0358
° | SHP | 112698 | 112449 | 0.221
g0, | SFC_|0343312 034543 | 059
° | sHP | 111550 | 111045 | 045
4o, |_SFC 0343317 0.346158 | 0827
° | SHP | 110398 | 109642 | 068
g, | SFC_0343314] 034699 | 1.7
° | SHP | 109249 | 1082.38 0.9
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Fig. 14 SHP with bleed air
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Table 5 Performance with power extraction

iz 849 | GasTurb |SIMULINK 9(2‘2)%
SFC |0.343315 | 0.343015 | 0.087
° SHP | 1149.99 | 1152.57 0.22
SFC | 0.344798 | 0.344938 0.04
o SHP | 1145.04 | 1146.14 0.096
SFC |0.346294 | 0.346436 | 0.041
o SHP | 1140.1 | 1141.18 | 0.094
SFC |0.347803 | 0.347950 | 0.042
fone SHP | 1135.17 | 1136.22 0.092
SFC |0.349326 | 0.349482 | 0.45
20hp
SHP | 11302 | 1131.24 0.09
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