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Num erical analysis of a variable cross-section isolator
TIAN Xu-ang WANG Cheng-peng CHENG Kem ing

(Coll ofAerspace Engineermg Nanjng Univ  of A eronautics and A stronautics Nanjng 210016 China)

Abstract

The flow characteristics of a variable cross-section isolatorwere mvestigated using num erical sinulation The

crosssection of the solatorwas designed to have Imear transfom ation fran rectangular entrance to circular exit and all cross-

section areas remained constant axially The ientical mcan ing flaw and different pressure ratios were considered The numer

ical results were can pared w ith that of circle and rectangle cross-section isolators by characteristics of shock tramn region lead-

ing edge of shock tram length of shock tran mass weighted-average parameters at the exit etc In contrast to rectangle

cross section isolator the shorter and w ier separation region is achieved in the variable cross-section isolator which leads to

shorter length of shock tran  decreased ntemal drag and lateral flw between mamstrean and wall Based on an analysis of

shock train length m this variable cross-section isolator amodified correlation is proposed
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Fig. 1 Schanatic of variable cross-section isolator
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Table 1 Param eters of grid

Grid scale

K ind of emss-seclion

C ircu lar 60 % 300( 2D axial symm etry)
R ectangu lar 30 %30 x 300
V ariab le 30x15x300 30 15x300 15x15 %300
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Fig.2 Validation data and experimental data
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Fig. 4 Pressure distribution forMa= 2.0 p,/p;=3.8

Table 2 Characteristics of isolators for
Ma=2.04 p,/p;=3.8

C ross-section Circle Rectangle Variable

Leadng edge of

shock tram(X A.)

0.24 0.042 0. 138

Shock bain

region (X /A )

0.24~ 0.60 0.042~ 0.82 0.138~ 0.75

Fy N 3.21 2.85 3.18
May,,, 0.71 0.72 0.70
D 0. 690 0. 694 0. 690
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(b) Rectangular duct
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i

Fig. 3 Mach contours for Ma =2.0,
py/p;=3.8
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Table 3 Characteristics of isolators forp,, /p,= 0.45

€ ross=section Circle R ectangle V ariab le
Base crosssection(X /A 0.41 0. 86 0.57
Fp /N 1. 16 2.91 1.56
Mag,., 0. 86 0.81 0. 86
O 0.779 0. 731 0. 760
Separation region(X A )  0.18~0.25  0.12~ 0.60 0.16~ 0.48
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