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ABSTRACT

This paper introduces a research on the control method design for the subsonic intake flow of
a dual-combustion ramjet engine. To design the control method, the intake flow dynamic
response characteristics, based on a designated flow condition and intake geometry, are
investigated, and a control method concept considering the intake flow characteristics is
established. Using a dynamic simulation model of a dual-combustion ramjet, control input/output
linearized models are obtained such that a control loop design based on linearized models can be
accomplished. Finally, from various control loop simulations, the performance of the control
method, including its control loop stability, is evaluated.
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Table 2. Loop gain parametric study results.

designl design2 design3
Loop gain 1.0 2.0 0.5
GM () 347 1.74 6.96
PM (deg) 93.94 28.44 124.87
TDM (sec) 0.007 0.001 1.325
ST (sec) 9.53 7.27 11.78
0S(%) 0.63 032 1.20
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AdEl =2 AL, Settling Time) <}
OS(HYF%FE, Over Shoot)= AojAds UxE

L4224 YEAT. 9714 ZA3H =2 Al
He AT AojmgEe] £1% o] £ FF
A7 5o AQFHE AR Aot 4
H}5 53 Aojol5E Eols AL AYHH =
g NS @F53a, AYFTES wFE A
o] AAAT Ao] Z7)ol Ao E o] TA
3t T Aol A ARTHOISARF R AAA

)7 dA3] FoldE FAE 4 QU W,
Aol 5 GFE A2 333-dA AFg A
I o] FEI ARAAARE FET 5 A&
o2 HASAN A4 =2 A 2
YFTE 5 AAddTol BoAAE AE 753
ofF gt} Ao nEE F3 7] AAR AT
3z At s BHA AFE



W Ass s, 0, CES MOIYSS 089 olmws Bs wai -
et S8l B FSEAe] AAL S ARk stlen, O A3 s s WAE A2V8 F
o HBEEY Faer WiERE A EEA Y7 R wfg "He 49 FEEHeR
Fakgel s lod, BEAY FFo AdE 3 7Hed B w2 FoF I97A 7L T
dol lem AAHE AFZ Hee 7] A= Aojgdte]l Hagds & F AMT oE
oA@Al Aok 53 FUAT 5 =43 HHAY sl FAE A2VE FUT TL 4% 2
A de HPdEE g a5 H Ao Fx o] BPF g3 ol 4] d5de Addd
o FAUT frE ATz TEHE SHEA Ho g st= FUT AHH|(DPR) Ao7IRe AL
= THAES AAF oF & dado] Ut IRk H38t3ith. DPR Al 7%= DPR AlojE 97
Hog HgA &% g I AfSHERE BPF #lo17]¢k BPF Aojoll wE Al2=gl <Hgdst
AETE FoRAAY HETF GolAW HadH £ S d8F BAVIE FAsen, 47 PI
Hed, FaEd [16]e T3 F2E5H Y (vst AE A7l Fx= AAHAG. AF Ae)7] o
T 8, A& 25 km)olA 9 HlPEE 8l 3= & 5 24 3 AfA =" dFAS Bksr] Al
549 A B AFoA nEsta e A BPF 1 2 d&5&w Aol e DPR 95
g =4 wslg 6, A% 20 kmet FAHgE B 4& DCR &4 =P 7]¥9] sine sweep testE
FEEHE 71N & Aok FaEF [16]9] Wl ol A9 2AE shelon, 5E A¥s =l
P&= 9 1% Ao Ass Htgor 12 Ad = ol &8t Alojo]l5 A WE ASH 5
SH AT 30~40% FEUS & T Aded, 4 8 HAEe FAsY. HFHCoE DCR
Table 2¢] A4H =2 Azte T4 +3 T4 =2l 7o) vy AlEgdoldE Fal Al
7hed 12 Al ] AT 232 FEYE ofFZ dAAS AFsAen, AF A AlE
Aoty 2 ATolN AAE ARz A golde Tl Aoy A o=t & g
7] MY FEA vl 10~208] w2 SFFo|th w Aee skt

ghA, & ATolA A" AFZ FEALS W Clyl ol A

d

, AlE Aol ML wokey/ T
al

A o) F-Fzote] AFEAC] A4 & Zo thd mHygESde 1HT

2 g Ao o & 9
2 R3T F AW, WY 2N AAR Ao W Hgks FEe AEEHS Holu UL
2ol Jsol RHA @x FEY 5+ AT L PHACR FASAT. weA, gsee
Aom werE) stel AAE nE@ YA TG A7y AA
A, B AN Ak Aol7]Mel B Aol A
a9 WREZEA 288 F I AoE w9
a8 = Ak,

AFNAE o]FdA AANE AR F &
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