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Comparative numerical simulation _of -combustion flows in a
dual-f uel-combustor
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Harbin Engineering Universty, Harbin 150001, China;
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Abstract : Combustion flows with different fuels as heptane and pyrolysis gasin a dual-
fuel-combustor.of gas turbine were smulated by a CFD (computational fluid dynamics) meth-
od. The RN G(renormalization group) k€ turbulence model , single chemistry reaction sys
tem, infinite-rate reaction velocity , discrete phase modeling for liquid fuel , upwind discreti-
zation scheme and the SIMPL E algorithm were applied. Some performances of combustor
such as: combustion efficiency , temperature uniformity at outlet , temperature distribution of
walls, distribution of air mass flow and the first air excess cogficient , were al so analyzed.
Some results show that : 1) the distribution of massflow rateis consstent with different fu-
es, 2) thereisal % higher combustion efficiency and lower temperature uniformity at outlet
with pyrolyss gas than that of oil fuel , 3) the average temperature at outlet with pyrolyss
gasis20 40 K lower than that of oil fuel with the same chemical enthalpy injected in the
combustor , and 4) thefirst ar excess coeffidentd of pyrolyss gasis higher than that of oil fud.

Key words: gas turbine; doublefuel-combustor; numerical smulation; pyrolyss gas
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Tablel” Conditions in combustor
/% / / / / /
(kg/ 9) K MPa (kg/9) (kg/ 9)
30 2 6123 645 4 1 1320 0 0425 0 1348
50 31701 693 2 1 4447 0 0604 0 1915
70 36075 7268 1 7029 0 0768 0 2436
80 38060 742 0 1 8263 0 0853 0 2704
100 4. 1568 769 .9 2 0534 0 1016 0 322
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