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Abstract: In order to improve the thermal efficiency of gas turbine, an idea of effective
combination of chemically recuperation (CR) with continuously rotating detonation pressur-
ized combustion (CRDPC) was put forward. The effects of different forms of methane steam
reforming on the heat recovery, the characteristics of pressurized combustion flow field and
combustion performance of reformed gas were separately investigated through experimental
and numerical researches. Results show that synergistic catalytic reforming has the best per-
formance, with methane conversion rate of 46.51% and total enthalpy increase rate of
25.28% ; the difference of reformed gas components has little effect on the detonation wave
flow structure, but the increase of H, mass fraction can improve the detonation wave propa-
gation speed, and will intensify the precombustion in the contact discontinuity between fresh
mixed gas and detonation products from the previous wave; under the premise of the same

total pressure and stoichiometric ratio, when H, mass fraction increases by about 1. 1%, the
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inlet mass flow rate of premixed gasdecreases by about 4.5%, but the pressurized ratio of

CRDPC decreases by about 6.0%, mainly due to the precombustion at the contact

discontinuity.
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Table 1 Mass fraction of compositions of reformed gas
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H, 0.0276  0.0020 0.0334 0.0637
C, Hg 0 0. 0065 0 0
H.O 0.5973 0.6931 0.5868 0.4420
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Table 3 Gas characteristic parameters in the front and back of detonation wave at different reformed forms

S 2%
SREES B

No. 0 No. 1 No. 2 No. 3 No. 4

M ER R,/ (J/ (kg + K)) 301. 02 315. 40 301. 97 318. 60 333. 44

KA E o/ (kg/m”) 5.54 5. 28 5.52 5.23 5. 00
R PR AL 7 1. 3869 1.3881 1. 3869 1. 3883 1.3902
BB I 7 1. 2451 1. 2424 1. 245 1. 2419 1.2394
MR Q./ (k] /kg) 2758. 1 2813. 4 2765.8 2824. 8 2914. 5
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Table 4 Effect of composition of reformed gas on CRDC performance
2N 4
S5

No. 0 No. 1 No. 2 No. 3 No. 4

PR W I RIEEE S ppea/MPa 7.598 7.315 7.541 7. 354 6.914
PR U A T ALK U/ (m/s) 1946. 4 1790.5 1953.2 1798. 6 1816.9
1525 WAL BN f4/kHz 3.49 3.58 3.51 3. 60 3. 63
R g/ (kg/(m” + $)) 569. 96 557. 60 576.76 555. 56 544. 09
WKL 2.677 2.615 2.633 2.603 2.517
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