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ABSTRACT

Microjet engines are widely used as propulsion system for aerial vehicles. The conversion of these engines into the form
of micro-turbofan engines has received attention in recent years. This is due to improvement of specific fuel consumption
and increasing the flight endurance and range of the aerial system. An important issue in achieving micro-turbofan
engines is the development of a control system to control thrust value and engine limitations using the facilities and
equipment of the baseline microjet engine. In the current paper, a controller with a selector structure is designed for a
single-spool micro-turbofan engine. Considering that the controller must have an effective performance in providing
thrust and maintaining constraints in flight conditions, a comprehensive flight mission is defined for the engine. In the
flight mission, the throttle degree, Mach number and altitude are changed and the engine behavior is simulated for two
ambient temperatures. The simulation results of the proposed controller are compared with the PI controller. Although the
PI controller follows the thrust command, it exceeds the engine speed constraint by 4% and the exhaust gas temperature
constraint by 6.7%. While the selector controller, in addition to providing the thrust command, protects the engine
constraints in flight conditions.

Keywords: Micro-Turbofan Engine, Selector Controller, Flight Mission, Thrust Control
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! Continuously Variable Transmission (CVT)
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! Linear parameter varying



VY ol g 5l Vo ket M Wal> « Soliosg pl 9 ¥lw Sl

)5_...........4 4 6)1_..> 9 \)5_...:‘;0 o\)La...w‘ ).u Qs> )5;5.0 6‘);
559 4904 bogsre (slooly | eolaiwl b I s (gaso
.. ol o c @
Sl 5 e anl Bl az 0 57 5890 (29,5 55 sleo
s byye slacysgame Jl (e )0 5 00d (el sllas
050l g j5 S 7 e 5590 590 ESTaz iy 08 sleo
o Billae o yolaie ol (gl gl cdadlne 3l il alaame
LYoo v gt o iy ,Sobesl JS oyl SO ¥
L Sl pleyd S @ bgr o Jgl ddl> izl opl o
e g 00 (el Al e b eyl e 5l el
o el 0 19590 Sl oz 09d H9ige (6 S Sl
Toacs ol 5 ise 155 S I e (5 Sl LS
2 aS ol Iyy] Sgd g0 JyaS Cewlyi oaisled laicay
G2 59 90 45 Cenl (e el 5 MIB e
adl> SO 10 w0ed ) jlxe iSTas e 3l g Al ails
=97 L adl> ool (29,5 U Sl 039 N 99 J 8
ol ieS locie Lyl o 5l g ool annlie 515 adl>
Sled gge 599 (8YL Sl s (Rl e )0 05
OByl Ao e g oads iy jlre v 5l als e
A (8999 Slod 355 (5 S o3l 09l (5 sl yy
S 13 g G 3y lSel T 083 S 4" a5
(EGT) )9550 (29,5 o)l gl JuS b g poine s
L3l 50 L BGT S dils oSy 1 0,05 o plool
08,5 aulio J8 ail> go b o] 59,5 g 0ol Ll Jyus
IF5e IS 50 pe Gl G ogl Sl PBlas lade o
53 Sl j g oS e SUjlaS oy 989 5l (s S ol
5 yompeS 5, Shoe (ML Sz 5y Hisn s sise

& ‘\ * e ol . a . K
byl 5 petie Hgiliwl slaey 5l ez s £585 51 (5 S gl
S5 slaygise ;o Ll [YONF] 5gt o oolinal ' it
33 39505 T E989 el (92 3105 3925 (ISl (]
o=l E585 Ol 5 goby o B ples oo j9i5e CLLS Hlade
Gadl> >g 5 (IS LSls )0 0,5 (sl oy

5 Exhaust Gas Temperature (EGT)
8 Corrected spool speed

7 Overshoot

¥ Turbine Inlet Temperature (TIT)
? Variable Stator Vane (VSV)

19 Variable Bleed Valve (VBV)

\55
Jlode iy
Aeees Tpm) 5590 ;99
Voo (©/9) 5995 sl 22
-/ S8 LS s
VYO o Lt s
VIA oy ypeS HLAS o
WY K ()55 69959 sleo
e ® (mz) eSre aaite pelans

9 5 Giod ol jo eoliiwl )50 95 Jos
Sealizsge s bdlg, 3l g ol 52 o (Solioga s
(@l adaize g oS (3 Jold oS50 slaglel
o Lo e sloosls jobinon g 5 5 paSn m)98
T2 5 5 g 1 ,Shos (slaass
3 o eSlee Slaseine 5l Joe cnl o [VA-VE]
(b sln s le slaatisi I g 2 8 g5 5 3959
3359590 Sl e Sal ould 03wl ()95 5 jg yeeS
anl b onl o g 4z Salosl MATLAB-Simulink Lasxe
Sloapins Jolod 5 s5ledoe slp lplane DU
i 55 50 Lawgi oad @l (T-MATS) Seeliysge 3
1 se Joms sl [1A] ol sas sslinul LG o8
WYoilo &g ¥ S 3illae Matlab-Simulink Lo
(o 48999 Jobd Hgige sl 51 e e Slewlore g 0092
D90ty J3U 5 paSon g (3l dhdone ¢ g peS
959959 9 =3 s ploxl abg e Gl Ssh o allas
Sz Ngdoo Jale a4 Sl (nl slazs >
g Gasturb l58ls 5 L ] o, Sles zols ¢ Joo i Liel
Sl )3 e g L cdl o ea il Heige Ced slaosls
950 (6 5lw Joe Bl cwl oud 4 wslio 1,05
[F] ez o 5o o (oo il 5 anlllan )50 (5392955 Scne
JOMPREIE
(53Ul S oL ¥
09590 IS Gl (A SFll S el e
Ol aSl aaz gl 09h e Al 0)5xa ST (855559 S
sl osslinsany Corg Son ygige Sy anmgi 3l 5ise

4l H3ige a by ye o jguiis Lok 45 09l 0 2,8

! Component level model
% Performance maps

3 Scaled maps

4 Glenn Research Center
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