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Abstract: In order to acquire the authentic fuel-filling scheme of wave rotor combustor, and study the
mixed gas formation principles, with experiments and numerical simulation, the mixing results of four fuel injec-
tion strategies which include single hole on the wall, single=hole inverse injection, double=holes inverse injec-
tion and multi-holes tangential injection, were compared from fuel distribution unevenness and the turbine radi-
al temperature distribution aspects. The results show that, the single-hole reverse injection scheme was identi-
fied as the best strategy for achieving the fuel distribution. It is consistent with the typical turbine inlet tempera-
ture and appropriate fuel distribution unevenness. It tends to be constant backwards the position of 150mm away
from the inlet. The mainstream and jet flow respectively dominant the mixing with taking the fuel inlet pressure of
0.3MPa as the dividing line.
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Fig. 1 'Wave rotor combustor fuel injection strategies
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Fig.2 Experimental system of fuel distribution measurement
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Fig. 3 Calculation model and mesh generation
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Fig. 4 Comparison of fuel distribution unevenness between

numerical and experimental results
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Fig.5 Mixing result comparison of four injection strategies
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Fig. 6 Couture plots of fuel mass fraction
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Fig. 7 Comparison of fuel distribution and turbine inlet

temperature against radial height
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Fig. 8 Effects of injection pressure on fuel distribution

4 & g

(1) &7 DU AR R s v 7 58, LT IR
A AN B 5 B AR e B A A0 M A A T DO AR
W% 5 22 AR AR e L BE U 3 R 150mm 5 TR B IR
BOR TR E .

(2) Horp 7 %€ Case B T 15 5] 14 N IR Ik % 7 3 <
viig E M E R BRORE Y 2 A AT A R R AR R
JEE A LR R v B A G ARG T H N 0.6 [T
R E R KA W T E

(3) 3= 37 s £L G 3t G ) 52 i VR A5 B TR AR
HESE /N T 0.3MPalid, 32 30 5 & 32 5 7, i 43t
SR IR T 0.3MPa it 18 A9 58 18 2R 32 W8 L 3 i
AN



378 H1 IR TR ETT SR BESE 2125
B2 H the Wave Rotor Constant Volume Combustor[ R]. Al4A
2010-7043.

[ 1] Elharis T M, Wijeyakulasuriya S D, Nalim M R, et al. [10] AR, Dot TIGTRME IR R LB AR L], B

Analysis of Deflagrative Combustion in a Wave— Rotor {8 5 5T, 2005, 18(1): 57-62.

Constant—=Volume Combustor[ R]. AIAA 2011-583. (1] Xk B, 24, A0IEF-. W% 7 W aE 2 % W 8l 4
L2 ] B WHRRBCRE T K shBLAR A2 98 b8 4 1 B AT Prin]. TRAYBA, 2011, 32(1): 25-32.

FELD]. Fat: B mOL A LR %, 2012, [12]  XUJCR, R E, Pt T IR+ K Sh LR 35 43
[ 3] Akbari P, Szpynda E. Recent Developments in Wave Brig]. #Edk AR, 2015, 36(3): 352-356. (LIU Huo-

Rotor Combustion Technology and Future Perspectives: xing, TAN Ling-ling, CHAN Shi-ning. Thermodynam-

A Progress Review[ R]. AIAA 2007-5055. ic Analysis of Gas Turbine Engines Using Wave Rotor
[ 4 ] Akbari P, Nalim R. Analysis of Flow Processes in Deto- Combustion [J]. Journal of Propulsion Technology,

native Wave Rotors and Pulse Detonation Engines [R]. 2015, 36(3): 352-356.)

AIAA 2006-1236. (13] ZEgh, L4, R R, %8 IR T BOR XA
[ 5] Khalid S A, Banerjee A, Akbari P, et al. Two—Dimen- Kiwse ZhWLERE R mEsE [J]. 2 3h 1 2= 4,

sional Numerical Modeling of Mixture Inflow in a Com- 2012, 27(9): 1928-1933.

bustion Wave Rotor[ R]. AIAA 2006-4125. [14] A, 2, T4, A5, INRRIRE 152 Wi i il
[ 6 ] Nalim M R. Longitudinally Stratified Combustion in KRR L)]. HEH LR, 2012, 33(5): 726-

Wave Rotors [J]. Journal of Propulsion and Power, 731. (CHENG Ben-lin, LI Jian-zhong, GONG Er-lei,

2000, 16(6): 1060-1068. et al. Impact of Internal Combustion Wave Rotor on Per-
[ 7] Pekkan K, Nalim M R. Two- Dimensional Flow and formance of Turboshaft Engine [J]. Journal of Propul-

NO. Emissions in Deflagrative Internal Combustion sion Technology, 2012, 33(5): 726-731.)

Wave Rotor Configurations [J]. Journal of Engineering [15] pAHR, Zesdtep, R SR, . R T 0N BRI

for Gas Turbines and Power, 2003, 125(6): 720-733. BRSBTS [T]. 7 AL S LR KFE2E 4,
[ 8 ] Wijeyakulasuriya S D, Nalim M R. Gas Injection Strate- 2012, 44(4): 431-437.

gies in Confined Subsonic Cross— Flow for Wave Rotor [16] ZEgh, JL—4, ®i)R 4, 5. STFdEew R iLa

Fueling[ R]. AIAA 2008-4867. WMEID RN TP PE LA
[ 9] Matsutomi Y, Meyer S E. Experimental Investigation on Z12013200265272, 2013-05-21.

(¥t A BE)



