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Aerodynamic Effects of Gun Gas on the Aircraft's Armament System
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Abstract This study examined the airflow field around a gun port on the flight condition of gunfire to
verify the aircraft performance and safety effects and gun gas rate, path according to the options of
diverter configuration. The gun port diverter not only effectively lowered the heat generated by gunfire
but also effectively discharged the gun gas upwards. The path of gun gas can be changed according to
its configuration. According to the optional configuration of the rear-gun-port diverter, the flow rate,
path, and pressure of the gun gas were analyzed during gunfire. An analysis of the internal velocity
distribution and the temperature change of the gun port revealed a rapid decrease in flow rate through
the rear diverter according to the option configuration. The forward flow rate showed a similar tendency
with little change. This ensures that the gun gas generated during gunfire has a sufficient flow distance
from the aircraft surface, regardless of the rear gun port diverter's optional configuration. The flow
stagnation of gun gas according to the option configuration of diverter had a great influence on the

internal temperature rise of a gun port.
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Fig. 1. The air flow after gun fire
(a) On ground (b) In flight
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Fig. 2. The block diagram of gun system
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Table 1. Conditions of flight

Classification Flight etc
Altitude (ft) 6,500
Flight Velocity (kts) 450
Dive (deg) 20.0
Angle of Pitch (deg) 1.0
Side Slip (deg) 0.0
Table 2. Conditions of Gun Gas
Classification Condition etc
(@ Gun Port)
Pt (Mpa) 57.47
Pressure
Ps (Mpa) 33.10
Temperature (K) 3,200
Velocity (m/s) 1,048
Firing Rate (SPM) 0,000
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Fig. 3. The configuration of Gun Port/Muzzle
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Fig. 4. The configuration of Gun Port Diverter
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Table 3. Options of Diverter on Gun Port

Diverter#1 | Diverter#2 | Diverter#3 | Diverter#4
Option#1 Closed Open Open Open
Option#2 Closed Closed Open Open
Option#3 Closed Closed Closed Open
Option#4 Closed Closed Closed Closed
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Table 4. Flow of Research Concept

No Contents

Flow Rate of Baseline Gun Port Diverter

Pressure Distribution Before Gunfire

Gun Gas Streamline After Gunfire

Pressure Change as Diverter Options

Flow Rate as Diverter Options
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Inner Air Temperature of Gun Port
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Table 5. Flow Rate of Gun Port Diverter

Front Diverter After Diverter
Location | #1 #2 #3 #4 #1 #2 #3 #4
FIOW 0.3% | 2.5% | 3.0% | 1.5% | 1.8% | 3.8% | 6.0% | 1.8%
Ratio
Total 7.3% 13.3%

(a) (b

Fig. 5. Gun Gas Streamline
(a) Forward Diverter (b) After Diverter
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Fig. 6. Pressure Distribution (0.0 msec)
(a) Baseline (b) #1 (c) #2 (d) #3 (e) #4
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Fig. 7. Gun Port Streamline (10.0 msec)
(a) Baseline, #1, #3 (b) Baseline, #2, #4
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Fig. 8. Pressure Change as Diverter Options
(a) Pressure measure point (b) Pressure History
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