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Analysis of Pulse D etonation Engines W ith Different Convergent Nozzles

W ang Yanyan W eng Chunsheng

(NationalKey Lab of Transient Physics Nanjing University of Science and Technobgy, Nanjing 210094 China)

Abstract To evaluate he propulsive perfom ance of Puke Detonation Engine( PDE) w ith different convergent nozzks

the Euhrequation is built and solved with CE/SE method The results of num erical sinulation of series of nozzles nd+

cate that the convergent nozzles have an sign ificant effect on the nternal flw field of PDE, and that can pared w ih PDE

w ihout nozzk the one with convergent nozzle in a angle less than 8° provides h igher im pulse and average thust For a

snaller angle convergent nozzle the ncreasng length ofnozzk leads to an augm entation on the average thwst of PDE

while bra largerong te average thiust ncreases first and then reduces with the ncreasing kength Therefore all re-

sults here provide san e helpful theory guide and reference for the nozzk design of PDE
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Tablk 1 The perform ance of PDE with different convergent nozzles
/m AR ]/(N- S) Fmg/N Isp/s Ispf/S
0° 0 1 5. 148 11. 972 98. 485 456. 583
1° 0.1 0. 89 5. 418 12 600 96. 644 448. 050
3° 0. 68 5. 290 12 302 95. 094 440. 861
6° 0. 42 5. 197 12 086 94. 410 437. 692
8° 0. 28 5. 153 11984 94. 201 436. 74
10° 0. 17 5. 062 11 772 93. 066 431. 462
12° 0. 08 4. %9 11 509 91. 452 423. 979
15° 0. 01 4. 48 10 809 86. 442 400. 753
0. 05 0. 83 5. 116 11 898 94. 547 438. 325
0. 08 0. 74 5. 280 12 279 95. 898 444. 590
50 0.1 0. 68 5. 290 12 302 95. 094 440. 861
0. 12 0. 62 5. 342 12 423 95. 131 441. 035
0. 17 0. 49 5. 3717 12 505 93. 880 435. 233
0.2 0. 42 5. 438 12 647 94. 038 435. 965
0. 05 0. 59 5. 118 11902 95. 046 440. 642
0. 07 0. 45 5. 124 11 916 94. 428 437. 771
g° 0.1 0. 28 5. 153 11 984 94. 201 436. 74
0. 13 0. 15 5. 036 11 712 91. 630 424. 801
0. 16 0. 063 4. 932 11. 470 89. 532 415. 077
0.2 0. 004 3.349 7.788 60. 747 281. 626
1 1.3m
PDE , 1.3m
0. Im , I F ,
o 2 80 2
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