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Investigation of mode transition in a dual mode supersonic

combustor with hydrogen fuel
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Abstract: To investigate the-mode transitionwin the dual mode comhustor, using the

method of computational fluid dynamics-(CFD),~numerical simulation of hydrogen-fueled

combustor flow field was\ conducted at different equivalence raties, flying Mach numbers and

fuel injection modes. \The\simulation results are found to agree well with the experimental

data. Results show that increase of equivalence ratio and reduction of flying Mach number a-

long with two-sides injection make the eombustor tend to work in sub-combustion mode.
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Fig. 1 Schematic of the dual mode combustor
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Table 1 Computational conditions of dual mode combustor

T =900K, BJE p* =700kPa, Ma=1. 8

T =1650K. MJE p* =2600kPa, Ma=2.5
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Co-1 0 C2-1 0.2 C3-1 0.4
C1-1 0.2 C2-2 0.3 C3-2 0.6
C1-2 0.4 C2-3 0.4 C3-3 0.8
C1-3 0.6 C2-4 0.5 C3-4 1.0
o Level 1 3 5 7 9 11 13 15 17 19 2] 23 25 27 29 3]
L (kg/m’) 0 013 027 040 053 067 080 093 1.07 120 133 147 1.60 1.73 1.87 2.00
Ma=4 — Ma=4 - e =
! r o YA H Bl g 0
[ Gt 0 g —
P=0 - @=0.2 A4 .C1-1

s=——— >,

i e C1-2

P4 BRI R R % 8 BE S (H 2k &1 (CO-1,C1-1~Cl1-3)
Fig. 4 Density contours of dual mode combustor (C0-1,C1-1~C1-3)
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Fig. 7 Mach number contours of dual mode combustor where flow is supersonic (C2-1~C2-4)
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Fig. 9 Mach number contours of dual mode combustor where flow is supersonic (C3-1~C3-4)
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