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Performance Analysis for Various Flight Conditions
with Air Disturbance

Bong-Gyun Seo* - Jae-Hyung Choi* - Hong-Gye Sung**+ .
Jung-Woo Park*** - Ik-Soo Park**** - Hyun-Gull Yoon®**

ABSTRACT

In this study, the performance analysis method for ramjet engine system with atmospheric air
disturbance was proposed. Flight path was determined to satisfy dynamic pressure constant at
each flight altitude. The atmospheric air disturbance incoming into a engine intake was simulated
by the model Tank proposed. The performance parameters was investigated at each flight
condition with air disturbance. Engine operation stability was evaluated as analysis of the normal

shock position.
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Table 1. Condition of trajectory point

Mach | Altitude Dynamic
number (km) Pressure (kPa)
#1 | 2.089 0.914 227.41
#2 | 2310 6.706 160.00
#3 | 2.626 11.582 110.00
#4 | 2947 14.630 78.01
#5 | 3.166 15.545 78.01
#6 | 3484 16.764 78.01
#7 | 3.833 17.983 78.01
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Fig. 1 Vehicle trajectory for constant dynamic pressure
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Fig. 2 Atmospheric air disturbance :
(a) Velocity (b) Temperature (c) Pressure
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Fig. 3 Atmospheric air disturbance at low(point1) and
high altitude(point 2) :
(@) Pressure (b) Temperature (c) Velocity
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Fig. 4 Comparison of performance parameter
with CFD results
(a) Total Pressure (b) Static Pressure
(c) Temperature (d) Velocity
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Fig. 5 Total pressure of free stream
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Fig. 6 Value for normal shock area
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Fig. 7 Value for thrust
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