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Analysis of Isolator Performance Requirement for Dual-mode Scramjet

Xu Jie, Chen Yuchun, Wang Xiaodong, Li Jie, Huang Xing
(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: For studying combustor-isolator matching of dual-mode Scramjet and analyzing the performance re-
quirement of isolator in different mode, based on lumped parameter equations for performance computation of
scramjet, the critical energy method is presented for computation of mass flow balance between isolator and
combustor, the computation model of Scramjet is built, and the corresponding computer program is developed,
the dual-mode Scramjet performance and mass flow balance in different mode are computed and analyzed, one
dimension flow parameters of isolator and combustor are gained and studied in different mode, and the isolator
performance requirement of Scramjet are found, The maximum fuel mass flow and isolator separate length near
choking margin is computed when flight Mach number Ma, =4, 0~7, 0, The computation results show that critical
energy method is correct and effective and it can be used for computation of mass flow balance between isolator and
combustor, the isolator shock wave chain length is much longer when the Scramjet operates in choking mode at high
flight Mach number, and it should be taken into consideration for engineering design of isolator.
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Fig. 2 Geometry model of dual-mode scramjet
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Table 1 Flow parameters at inlet exit

ViE: 3 Ma, Ma, T,/K P;/Pa  u/(me+s™1)
1 4.0 1. 96 518.4 75 264 891.7
2 4.5 2.18 570.8 77 392 1036.5
3 5.0 2.37 626.7 80 787 1180.1
4 5.5 2.55 686.0 85 139 1323.1
5 6.0 2.71 748.3 90 267 1465.8
6 6.5 2.86 813.7 96 063 1608.4
7 7.0 3.00 882.0 102 450 1751.0
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Table 2 Computing results of shock wave chain length of

isolator and correlative parameters

FE  Ma Mas, Brnax P3/Pa L/mm
1 4.0 1. 96 0. 45 235914 59.13
2 4.5 2.18 0. 61 326 467 104. 86
3 5.0 2.37 0.78 428 932 155. 49
4 5.5 2.55 0. 95 540 639 191.62
5 5.7 2.62 1. 00 570 603 197. 30
6 5.8 2.65 1. 00 556 330 164.61
7 5.9 2.68 1. 00 527 884 133.66
8 6.0 2.71 1. 00 490 367 94.54
9 6.5 2.86 1. 00 359 781 34.26
10 7.0 3.00 1. 00 322 607 15.06
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