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ABSTRACT

In this study, flow dynamics and infrared signal analysis were performed as a basic study to
evaluate the low characteristics of the variable nozzle and the infrared signal effect. The exit shape of
the super maneuverability variable nozzle has a rectangular and the thrust vectoring range is from
-15° to -15°. As a result of the flow analysis, thrust reduction occurred by about 2.5% due to the
decrease in velocity momentum when the thrust vectoring operated. In addition to, a flow angle
occurs more about 1° larger than the physical angle of the divergent flap. The IR signal magnitude at

the azimuth angle symmetrical to the thrust vectoring direction was reduced by up to 56.7%.
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Nomenclature

TVN : thrust vectoring nozzle
2-D nozzle : two-dimensional nozzle
XY z : coordinate direction
D : diameter
F : thurst
« : flow angle

: velocity
Subscripts
g : gross
e : exit
I : inlet
s : static
t : total
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Table 1. Nozzle design data.

Parameters Quantity Unit
Thrust 3.638(818)  kIN(Ibf)
Mass flow rate 7.57 kg/s
Total pressure
@ Station 64 203.73 KPa
Nozzle Pressure Ratio 2.0
Nozzle Inlet Temp
@station 64 394(667) (K
Density @ Station 64 1.064 kg/m’
Gamma @ Station 64 1.359
Cp 1085.6 J/kgK
R 287.05 J/kgK
Cv 798.55 J/kgK
Mach Number
1.
@ Station 9 06
Velocity @ Station 9 498.9 m/s
Density @ Station 9 0.62 kg/m’
Temperature
292 K
@ Station 9 92(565) K
Mass flow rate
@ Station 9 7.63 kg/s
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Fig. 2 Nozzle area ratio with mach number.
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Fig. 4 2-D TVN dimensions.
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d) Yaw thrust vectoring 15°

Mach Number
0.1 0.4 0.7 1.0 1.3

Fig. 8 Mach number contours at a different vectoring
angles.

a) Yaw thrust vectoring 0°

b) Yaw thrust vectoring 5°

¢) Yaw thrust vectoring 10°

d) Yaw thrust vectoring 15°

Static Pressure (kPa)
7.5 85 9.5 10.5 11.5 12.5 13.5 14.5 15.5 16.5 17.5 18.5

Fig. 9 Static pressure contours at a different vectoring
angles.
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a) Yaw thrust vectoring 0
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d) Yaw thrust vectoring 15°
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Fig. 10 Density contours at a different vectoring angles.
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Table 2. Thrust performance results at nozzle exit.

Vectoring
Angle

F,(N)

E,(N) F,(N)

00

3,707

0 3,707

50

3,618

405 3,640

10°

3,561

723 3,634

15°

3,461

1,042 3,014
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