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The Performance Modeling of a Mixed Flow
Turbofan Engine
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ABSTRACT

The details of engine data are essentially needed for engine modeling and simulation. But, the
engine data are kept secret because the information is company’s experiential property. In this paper
performed the performance modeling of the mixed flow turbofan engine cycles from the general

available engine data, and verify the validity.
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Fig. 1 Mixed Flow Turbofan Model - Element and Link Names
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Table 1. Engine design point input values

Altitude m 0
Delta T from ISA K 0
Relative Humidity [%] 0
Mach Number 0
Intake Pressure Ratio 1
Inner Fan pressure Ratio 2.1411
Outer Fan pressure Ratio 1.55
HP Compressor Pressure Ratio 6.10
Design Bypass Ratio 3.35
Burner Exit Temperature 1378.7
Burner Design Efficiency K 0.9994
Fuel Heating Value MJ/kg | 43.124
Overboard Bleed [%] 0
Power Offtake kW 0

HP Spool Mechanical Efficiency 0.98
LP Spool Mechanical Efficiency 1
Burner Pressure Ratio 0.95
Inlet Corr. Flow kg/s | 33.9863
Nominal LP Spool Speed 18300
Isentr. Inner LPC Efficiency 0.83
Isentr. Outer LPC Efficiency 0.87
Nominal HP Spool Speed 40900
Isentr. HPC Efficiency 0.79
Isentr. HPT Efficiency 0.86
HP leakage to bypass [%] 1

HP leak to LPT exit [%] 0.5
NGV cooling [%] 2
HPT cooling [%] 1
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Fig. 2 NPSS result for Static sea level

% Difference

Fig.

Fig.

% Difference

05
04 4

B GasTurb GSP
03 +

02

‘wunhbl

o Tel T2 TL22 Teis T3

o

LL

4 T4 S5 Tee TES

01

o2 4

03 -+

04

05
Station number

3 Total temperature comparison for Gas

-Turb and GSP based on the NPSS
result

. m GasTurb GSP

03

o1 \\ \\
PLO PL1 PL2 PL2Z PL2S PLI PL4 PLAA PLS

Station number

4 Total pressure comparison for GasTurb
and GSP based on the NPSS result

Table 2. Results at the Maximum take—off
condition
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