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ABSTRACT

A computational system to predict flowfield and infrared signature in aircraft
exhaust system is developed. As the first step, a virtual mission profile is considered
and an engine is selected through a performance analysis. Then a nozzle that meets
the requirement of each mission is designed. The internal flow in the exhaustion
nozzle at the maximum thrust is analyzed using a state-of-the-art CFD code. In
addition, a system to combine information of the skin temperature distribution of the
nozzle and after-body surface with an infrared prediction code is developed. Finally,
infrared
investigating the infrared signature level under various conditions.

qualitative results for the signature reduction design are obtained by
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Fig. 1. UCAV mission profile
Table 1. Performance requirements of UCAV
ITEM Requirement

Payload(weapon) 725.748kg
Takeoff/Landing Distance 1645.920m
Max. Mach Number 0.8M at 12192m

Mach 0—0.8 at sea level
1000 Nm(1852Km)

Acceleration
Mission Radius
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Table 2. Information at nozzle stations
.Statlon 7 8
Information
m(kg/sec) 15.694 15.694
ylspecific heat | 4y 1.300
ratio)
Pi(Pa) 112701 112701
Ti(K) 765.728 765.728
P(Pa) 99774 61508
T(K) 743.439 665.850
Mach 0.430 1.000
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Fig. 4. Definition of engine stations
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Table 3. Flight and nozzle entrance
conditions
Flight condition
Altitude(m) 12192
Temperature(K) 216.650
Pressure(Pa, N/m"2) 18823
Flight mach number 0.800
Nozzle inlet condition
m(kg/sec) 15.694
y(specific heat ratio) 1.300
P«(Pa) 112701
Ti(K) 765.728
P(Pa) 99774
T(K) 743.439
Mach 0.432

Table 4. CFD prediction result at the

nozzle exit
p(kg/m®) 1.183
P(Pa) 278768
V(m/s) 617.985
T(N) 31093
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Fig. 6. Temperature contour
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