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ABSTRACT

The basic flow configuration is composed of a plane, double shear layer where relatively thin mid
gas layer is sandwiched between air and fuel stream. The present study describes numerical
investigations concerning the combustion enhancement according to a variation of mid layer thickness.
In this case, the effect of heat release in turbulent mixing layers is important. For the numerical
solution, a fully conservative unsteady 2 order time accurate sub-iteration method and 2™ order TVD
scheme are used with the finite volume method including k-0 SST model. The results consists of three
categories; single shear layer consists of fuel and air, inert gas sandwiched between fuel and air, cold
fuel gas sandwiched between fuel and air. The numerical calculations has been carried out in case of
1, 2, 4 mm of mid layer thickness. The height of total gas stream is 4 cm. The combustion region is
broadened in case of inert gas layer of 2, 4 mm thickness and cold fuel layer of 4 mm thickness
compared with single shear layer.
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Table 1. Chemical model of air hydrogen gas.

Forward  Reaction Backward ~ Reaction
Reaction

Afi mfi | Efi | Abi mbi | Ebi
Hy Mol ssxa0® | 210 | 51987 | 1810 | -Lo | 00
OrMoOt | 72x10% | 210 | 59340 | 40x107 | -L0 | 00
HOIMSO | sax10 | 15 | 59386 | 44x10° | 15 | 00
OIEM<0 | g5x10% | -10 | 50830 | 7.1x10 | -Lo | 00
HO0=0 | s8x10 | 00 | 9059 | 53x10% | 0.0 | 503
HOUH=0 1 gaxi0® | 00 | 10116 | 20x10% | 0.0 | 2600
OprHoOH | o104 | 00 | sass | 15x10° | 00 | 00
MO0 | 7508 | 00 | ssee | 3.0x10° | 00 | 4420
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Table 3. Inlet condition of double shear layer with

Ny stream.
Sandwich-
. Mach T P ed layer
SPECIEs | o, (K) | (MPa) | thickness
(mm)
Hz 1.2
Casel N2 1.84 1000 | 0.1013 1
Air 3.0
H2 1.2
Case2 N2 1.84 1000 | 0.1013 2
Air 3.0
H2 1.2
Case3 N2 1.84 1000 | 0.1013 4
Air 3.0
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