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Performance Simulation of A Turbojet Engine Using
SIMULINK®

Chang-duk Kong - Jong-ha Park - Ja-young Ki - Myoung-cheol Kang *
ABSTRACT

In this study, a performance simulation program for a turbojet engine using SIMULINK,
which can provide the GUI(Graphic User Interface) environment, was newly proposed.
Performance analysis results using the SIMULINK performance program were compared with
them using the FORTRAN performance program that was previously developed. According to
comparison result, it was noted that performance analysis results between two programs have
little bit big difference. This difference seems to be due to different component matching
algorithm at each program, it will be improved later.
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Table 1. On—-design performance

Variable DATA
Mass Flow(kg/s) 6.22

Fuel Flow(kghr) 494.3
Comp. Pressure Ratio 3.83

Turb. Pressure Ratio 1.8%4
Comp. Efficiency 0.761

Turb. Inlet Temp.(K) 1269.9
Turb. Exit Temp.(K) 1127.2
Thrust(N) 3790.1
S.FC(kgN -h) 01304
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Fig. 1. The SIMULINK modeling
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Initial Input
(Fiight Condition, Operating Condition)

Read In Comprasaos Map Data
(KINPUT.DAT : N,Q,P,5D.KP)

r CALL ALTIT (P1, T1, NER) ’

)

CALL DIAGR (SQ, §P, 88D, SKP. Rl
* Reynolds Effect Ceicutation

‘ T4 Caloulation trom C-T Work Balance i

1

i RP34 Cafcutetion l

CALL SEFSEG (SNOM = f(N. M. Z})
: Nozzie Throat Area Correction Factor

| ASSUME RKP (~ 1.06) I
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Turbine Performance
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CALL AD24 (RD34 = {RINDRE.Z.N))
: Turbine Efficlency

CALL CALCUL (85C)
* Engine Performance Cal,

mprassor Performance Turbne Outlet Condition
{P2. T2. wa1)

Ho {S4GEOM, V4, RMA, PS4, TS4)

CALL XTIP15, XT1P5, XT3P15, XT3PS
 Oiffuser Prassure Drop

. |
l CALL XRDA2P (RD32) I
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Fig. 2. The flow chart for
simulation

CALL XKSD {RKSO = {ANTA, PR34)
: Turbine Mass Flow Function

steady-state
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Fig. 3. Reynolds No. subsystem for

calculation
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#E719 Ny HFH=e Fig 59 2
Look Up Tablez A3ty #3, ¢dv], &
S F33HF9 pard 42 Interpolationsdt
o T3 fo] WAL 1~185°xn HAFYY
W 9E 20,000~30,0000]cF. 43719 EWe
A JAFe tid 22 AL ol&dd T
Z} A€t

_._ N
NCOW__VT‘TT ®)



___N
N ryp= m 6

A7l Ne& A gasels TT% TT,
£ 2z 42709 Hule) 97 ALl

5 1 m 4 D

m l-)(—l w hd GRNO
rango

RPM ; / =m R

by L =8} \_E

N0
Losklp
A WE
Looklip ROND

Tab O

Fig 5. Subsystem for compressor map
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Fig. 6. Subsystem for combustor efficiency
calculation
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Fig. 7. Analysis result of thrust versus flight
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