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Preliminary study on scale effect of isolator

FU Xiuwen'?,DU Quan’
(1. Science and Technology on Liquid Rocket Engine Laboratory, Xi’an 710100, China;
2. Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract; As the Scramjet engine becoming larger, the scale effect of isolator became remarkable.
By using the quasi-one-dimensional model of isolator, the scale effects of the isolator with the rectangular
and circular sections including three cross-sectional areas were evaluated numerically. The preliminary re-
sults show that the growth of entrance boundary layer significantly affects the pressure distribution and the
length of isolator. Under the condtion of given pressure rise, the circular isolator is longer than the rectan-
gular isolator if the scale is same. The isolator length is not linearly related to the entrance hydraulic diam-
eter, which indicats that the isolator length can’t be geometrically scaled with the engine size. The larger
the isolator scale, the more signicant the scale effect.
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Fig.1 Wall pressure distribution of isolator at Ma =6
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Tab.1 Entrance dimensions of rectangular and circular isolator
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e g B Y 28
1 x 5 x 10 x 50 x 100 x
FaFE/m 0.230 0 0.514 0.727 1. 626 2.300
SR 1 b S B FE/m 0. 060 0 0.134 0. 190 0.424 0. 600
H/m’ 0.013 8 0. 069 0 0.1380 0.690 0 1.380 0
4%/m 0. 066 0. 148 0.210 0. 469 0. 663
52 JEZ A e o 5 HiE/m 0. 133 0. 296 0.419 0.938 1.326
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Fig.2 Comparison of entrance area for rectangular

and circular isolator
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Tab.2 Entrance parameters of isolator at Ma =4

ZH k)
1 x 10 x 100 x
FT e BE/ Kk 19.8 19.8 19.8
AT A 4 4 4
A H Y/ m’ 0.013 8 0. 138 1.38
FEFEA O R /m 0.06 0.19 0.6
LA O SEE/m 0.23 0.727 2.3
FTE A B A2/m 0.133 0.419 1.326
A KT EZ/m 0.133 0.419 1.326
UNEEET i 2 2.02 2.03
A E# 5/ Pa 101375 97 894 96 658
A #/K 506. 4 501.5 499.7
AHHRE/ (m - s™h) 897 903 905
JEE 15 2B 0.001 35 0.00119  0.001 04
TE % H L 4.48 4.587 4.62
70% 1EFE L 3.13 3.21 3.23
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Fig. 3 Relative wall pressure distribution

of rectangular isolator
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Fig. 4 Relative wall pressure distribution of circular isolator
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Fig. 5 Comparison of isolator length
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