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Investigation of the 2D Convergent-Divergent Thrust
Vectoring Nozzle

Yoonhee Kim* - Seongman Choi** - Hyunsoo Chang***

ABSTRACT
An investigation of the thrust vectoring nozzle which can be applied to the supersonic variable
exhaust system was performed. The maximum mach number of the model aircraft is 1.8 and
mission radius is about 400Nm. The cycle analysis are performed at each operating regime of the
aircraft and the specifications of the thrust vectoring nozzle were developed. Based upon the
requirement of the thrust vectoring nozzle, two dimensional thrust vectoring nozzle were

designed and flow analysis was conducted by deflection of the pitch and yaw angle.
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Key Words: UAV(F<%17]), Thrust Vector(F2H3}), Convergent-Divergent Nozzle(F5-E4H=F)

. M 9 FeAFo] A5d 2D FLGY wEE o
&g FEHAY Ve 8FHI Y} 53] &
A gFr]) 2 7V A 1A, & g7 wrIeEe] A AEL FE FT T
924 9 @A/ AR Aol Wh & A FELL 5 Aske] 2D kzol g
TEHACE BZAHI gloH, olE §do =) g A7t FA Foll ok weEkA v A 4
R w23 4R A% AAUNAE JhaAel  F Fev) B A0 B A1EHE ol
ga AAde 2D FEAF 2ol 4T AT
* AEtgta g7 =
sk e eFEe 7h Aol
A A A}, E-mail: csman@chonbuk.ac.kr 2 AT E 25 FRAVI(UAV)H &2
S DAE WA, 284 F7) A AAT 2

— 483 —



gaAde A4sE d7E FUSAT =@
AAY AL Fa b 2 FY WS 9@

7} Wing loading(Wro/S)] BAIZRE HAA 3%t
= AR oW, Tee AZFFAZHAA Y
NF4gS retn, Wioe °lFA19 T%, Se
AAHAS rdt A4S Tl €8 #@Es ol
&t F37 dFEHES

°of HF FH& ALst
7|4 AF L After-Burning B EANZ S 2
&3, 255 FA7 W HsEAELS

Table. 19 YEFH AT}

2

o

Table 1. Perfomance requirement of UAV

ITEM Requirement
Payload 1976lb
Takeoff/Landing Distance 3280ft (1km)
Takeoff/Landing Altitude 200ft
Max.Mach Number 1.8M/40kft
Supercruise Requirement 1.5M/30kft
Acceleration 0.8—1.6M/30kft

n=5 at 0.9M/30kft

Sustained g level
n=5 at 1.6M/30kft

Mission radius 400 Nm
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Fig. 1. Nozzle geometry
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Fig. 2 Comparison of a Schlieren photograph and
numerical analysis result
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Table 2. Off-design analysis
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Fig. 3. Nozzle schematic diagram
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Table. 3 Nozzle design results
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