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Influence of flowpath adjustment on air-breathing engine

LIU Chang-an, LI Ping, ZHANG Meng-zheng
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: With the development of the air-breathing engine, the large or broad flight envelope
has become a basic requirement. Therefore, the flowpath adjustment technology is adopted for the en-
gines to satisfy the requirement of higher performance. On the other hand, the flowpath adjustment
technology will complicate the systems and make them heavier and bigger obviously. To analyze the
affection of flowpath adjustment, the computation of the aircraft voyage index of cruise missile which
takes a ramjet as its motive power was performed under the conditions of assumption flight and differ-
ent flowpath parameters. The comparison show the extra mass caused by the adjustment technology
takes an important part in the affection, and the adjustment will lose the importance as the mass value
exceeds a certain range.
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Tab. 1 Status of ramjet flowpath m?

T BEAGEME R ER B A IR TET AR
IEH T 0.172 0.173
1 0.172 s -
2 0.156 e R
3 0.141 s S
4 0.127 I SR AR
5 0.116 s SRR
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Fig. 1 Ramjet performance with different

flowpath parameters
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Tab. 2 Missile cruising distances under

different ramjet conditions

(H=17km, Ma=3.6, L/D=1.054)

TH BRI R/ (kgs™) WA B km
Hh T 1.01 422
1 0.93 461
2 0.89 482
3 0.85 504
4 0.82 522
5 0.79 537
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Tab. 3 Variation of missile cruising distance with extra

weight caused by adjustment

(H=17 km, Ma=3.6, L/D=1.054)

RE A B kg 54%2/km
HE T 320 405
WEATT 400 422
AT 400 537
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Fig. 2 Cruising distance versus extra

weight caused by adjustment
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