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In this study, the thermodynamic cycle of the 20 C250 turboshaft
engine was analyzed using GasTurb 10 software. The analysis aimed to
evaluate the feasibility of replacing the engine’s seven-stage axial-radial
compressor with a single-stage centrifugal compressor. The existing
compressor, due to its outdated design and prolonged operation outside its
optimal design point, exhibits poor performance, leading to reduced engine
power output and increased turbine exhaust gas temperatures (EGT)—
reaching critical limits that impose flight restrictions on the aircraft. To
enhance the engine’s overall efficiency and performance, the replacement
with a modern, high-efficiency centrifugal compressor was investigated.
Using GasTurb 10, engine simulations were conducted by modifying key
operational parameters, including pressure ratio, mass flow rate, and
compressor efficiency, under various design conditions. The results
demonstrate that the proposed centrifugal compressor, with a higher-
pressure ratio and optimized integration with existing components, can
increase engine power output by up to 48% , improve thermodynamic
efficiency by 5.4% and reduce specific fuel consumption (SFC) by 19%.
These findings indicate that the new compressor design offers a viable
solution to enhance engine performance and mitigate turbine EGT
challenges, thereby overcoming current operational limitations.
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Station W T B WRstd
amk 288.15 101.325 PWSD = 242.13
1 288.15 101 .325 PSFC = 0.3653
2 1.485 288.15 100.312 1.500 Heat Rate= 15999.8
3 1.470 872.09 702.182 0.299 Vo = 0.00
31 1.388 572.09 702.182 FN res = 0.18
4 1.413 1225.00 6681.117 0.434 WF = 0.02484
41 i B 53 5 1225.00 €81.117 0.434 3 NOx = 0.T71TL
43 1.413 9659.596 229.555 Therm Eff= 0.22500
44 1.488 95131 225.555 p45/p44 = 0.97300
45 1.488 S e | 223.816 1.224
45 1.488 806.09 106.455 Incidence= 0.00000
a3 1.502 802.90 106.455 2.386 P&/PS = 0.58000
= 1.502 802.50 104.365 PWX = o
8 1.502 802.590 104.365 2.435 P8/Pamb = 1.03000
P2/P1 = 0.5500 A8 = 0.02511
Efficiencies: isentr polytzr RNI B/P TRO [%] = 100.0
Compressor 0.741% 0.8000 ©0.9%0 7.000 eta t—s = 0.84762
Burner 0.9950 0.970 Loading %= 100.00
HP Turbine 0.50253 0.8%00 0.55%8 2.9&7 e444 th = 0.88079
LP Turbine 0.858% 0.8500 0.258 2.102 WHcl/w2 = 0.053000
HP Spool Eff 0.9980 Nominal Spd 58691 WLecl/W2 = 0.01000
PT Spool Eff 0.9780 Nominal Spd 332590 wWBld/w2 = 0.00500
Generator 1.0000 FW_gen = 242.1
Bleed &Air: PBl1d = 702.19% TBld. = 372.1 ZWBld = 0.00000
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Station W T E WRstd
amb 288.15 101.325 PWSD = 279.48
] 288.15 101.325 PSFC = 0.3365
2 1.485 288.15 100.312 1.500 Heat Rate= 14578.9
g 1.470 545.52 702.182 0.29%3 vo = 0.00
31 1.388 545.52 702.182 FN res = VI b
4 Pt ] 1z225.00 £88.135 0.425 WE = 0.02612
11 1.415 1225.00 688.13% 0.429 5 NOx = 0.15267
43 1:4315 98¢6.92 253.402 Therm Eff= 0.246593
44 1.48%9 S966.50 253.402 p45/p44 = 0.97500
45 1.48%9 SE66.50 247 .067 1.118
49 1.489 799.73 106.4595 Incidence= 0.00000
5 1.504 796.42 106.495 2.378 P&/PS = 0.98000
& 1.504 796.42 104.3€65 EWX = o
g 1.504 T96.42 104.3€65 2.427 E8/Pamb = 1.03000
PF2/P1 = 0.9300 ng = 0.02%02
Efficiencies: isentr polytr RNI BE/E TRQ [%] = 100.0
Compressor 0.8060 ©0.8300 0.9%0 T7.000 eta t-8 = 0.86370
Burner 0.5800 0.580 Loading %= 100.00
HEF Turbine 0.9105 ©.%000 ©O.604 2.716 =444 th = 0.88959
LPF Turbine 0.50%2 0.%000 0.321 2.320 WHcl/w2 = 0.05000
HP Spocl Eff 0.5800 Nominal spd 58691 WLcl/wW2 = 0.01000
PT Spoocl Eff 0.9800 Nominal Spd 33290 wBld/wWz2 = 0.00500
Genserator 1.0000 EW_gen = 279.5
Bleed Air: PB1d = 702.19 TRId = S549.9 ZWBld = 0.00000
hum [%] war( FHV Fuel
0.0 0.00000 43.323 Jp-4

ool (>lyb b Heig0 S J> -6 Jgux
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Station W T =4 WRstd
amk 288.15 101.325 EWSD = 361.03
1 288.15 101.325 ESFC = 0.3026
2 1.742 288.15 100.312 1.760 Heat Rate= 13109.8
3 1.725 557.13 802.494 0.303 v = 0.00
3% 1.629 85713 B02.494 FN res == 0c.20
4 1.65%9 1225.00 T786.444 O.441 WF = 0.03035
41 1.659 1225.00 786.444 0.441 s NOx = 0.16713
43 1.65%2 979.53 280.562 Therm Eff= 0.27450
44 1.747 960.16 280.562 P45/p44 = 0.97500
45 1.747 9e0.16 273.548 1.18L
49 1.747 775.67 106.495 Incidence= ¢.00000
3 1.764 T772.64 106.495 2.749 P&/P5 = 0.98000
& 1.764 772.64 104.365 EWX == (5}
a 1.764 T72.64 104.365 2.805 B8/Pambk = 1.03000
P2/P1 = 0.5900 ng = 0.03353
Efficiencies: isentr polytr RNI E/F TRQ [%] = 100.0
Compressor 0.8552 0.8%00 0.550 B.000 eta- t-s = 0.87003
Burner 0.%800 0.580 Loading %= 100.00
HP Turbine 0.9109 0.%000 0.691 2.803 444 th = 0.88967
LF Turkine 0.9104 0.2000 0.35% 2.569 WHcl/wWz = 0.05000
HP Spoocl Eff 0.9800 Nominal Spd 54183 WLcl/W2 = 0.01000
PET Spocl Eff 0.5800 MNominal Spd 3323%0 WBld/wWz = 0.00500
Generator 1.0000 EFW_gen . 361.0
Bleed Rir: PBld = 802.49 TBld = 537.1 EZWBld = 0.00000
hum [%] warl FHV Fusl
0.0 0.00000 42.323 JP—4
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e. m T, I
0.8 15 Kg/s 7 1
0.85 15 Kg/s 7 2
0.85 15 Kg/s 8 3
0.85 1.76 Kg/s 8 4
0.89 1.76 Kg/s 8 5
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