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Modeling of turbojet fuel control unit using NARX-neural

network
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Abstract- Fuel control unit (FCU) is one of the most essential parts in a gas turbine engine; therefore it is necessary to
be studied as an important part of the fuel control system. This paper report the use of Nonlinear Auto Regressive with
eXogenous input (NARX) neural network model for modeling of the jet engine FCU. Therefore, To measure and
recording data from the FCU inputs and output, the test bench including hydraulic system, data acquisition system and
induction motor control system are designed and constructed. This setup is a mechatronic collection which includes
mechanical design, discharge and pressure sensors, tachometer, control unit and piping systems. The process of
modeling is carried out in MATLAB software. The identified model is evaluated with validation data and its response is
compared with the real system response. Results demonstrate the effectiveness of the NARX neural network model and
show that the real system is estimated by the NARX neural network model accurately.

Keywords: Fuel Control Unit, System Identification, NARX.
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1. Fuel Control Unit
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1. Electronic Control Unit
2.PLA
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3. Recurrent

4. Feed Forward

5. Static Back Propagation
6. Loss Function

Y 6olods VY 893 AVAY o (gt SIS (owiitn

5 Lsdgyy o Sszge bl sl ok 5 asl
ol s (295

0529 g sh> &l e sl soune ool
g &b plee 4 ras a8 3l colaiil Ojee o 0l
o aoly3 ouell NARX s a8 o o> lisLs

& Yoy Ggren ora 458 K alie ol
390 (39w 2 A5 LSl el 00l ool g &b lgie
aile aY 5o aSed oy allie ol o eslical

WMz Gy e Sl eaisS ol (LS b,
Wlos 25 ©)gods Y

y=F [Z;.Z‘l W fi (Z?;‘l wj %, + Wj‘o) + W]
M

Np 5 ogogys Slasi My Al slagag,s X o ,o o5
s f W oW rimenlionily o (hne Y slagyy Sl
Y g e &Y @ bype 'S me gl g baoyjs i a F
il (579>

e Y G sl g aSh SO L Vgeme (S 5k

> b S e i g AV (nl )0 dngeSn S e wlsi
lie 280 L 1) (ot e glapta (licon (295 Y
53 oolitl 5,00 NARX jsle ¥ JSs VY-V - ]s 5 Jos
o o plis 1) dllis o

e Y slags s 4 bape S e @b cadlas ool o
A e bt i zas aY Sme gl angeSew &b

MLP (0

ﬁﬂ
o] |
T
|
|
|
L )

s cpl o ouds oolawl NARX oS jlislo W SCs

1. Multilayers Perceptron (MLP)
2. Activation Function
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