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ROE: IRTHASRMME#RSENT, KERORTHLBEL @R ASH (PDE) #HE AR
BARMBEOEE, HHEERRRTEN MM EES RS S KRG ERORR, FRERKY, PDE HHHE
BE B SOUR B Sk S URME O R i3 g 34 in ; PDE BH Oy B W R SK 638 R vt hn, BEWE O R~ s, w
AR~T7E 78 ~105 mm Py, PDE & 423 B # 7 B B 0 R <+ 48 hn v 5% m

XA KRR ESI; HW; £ BHA

hESHEE; V23522 XWARIBE: A XEME: 10014055 (2008) 02-0225-05

Influence of simulative flight condition on thrust
measurement of pulse detonation engine
FAN Yu-xin, WANG Jia-hua, CAO Meng-yuan

(Coll. of Energy and Power, Nanjing Uni. of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Influence of nozzle size and the jet flow dynamic pressure at nozzel exit under simulative flight condition on
test bench thrust value of pulse detonation engine was studied. Variation law of test bench resistance along with diversification
simulative flight condition was analyzed. It showed that the filling velocity and resistance of PDE increasing with nozzle size

and flow dynamic pressure at nozzel exit ,and resistance increasing linearly with flow dynamic pressure. Thus test bench thrust

increased with nozzle size in the range from 78 to 105 mm.

Key words: Pulse detonation engine (PDE); Jet flow; Thrust; Drag
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Nozzle _ Nozzle

(a) Overall simulated flight mode

(b) Partially simulated flight mode

AT e gy N .

(c) Partially simulated flight mode

Fig.1 Simulated flight mode of PDE
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AR POE ERX#EH MERELEAFEEME N X
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X ,PDE fl| % [ #1 5 4> # O & 46 F 8 .0 5 7 40 B i
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300 T AU R T R S g R B HE 3. [RIBE O
R~two/h, X PDE 3 75 3 3% B W/, B K PDE
THesmE FRERENERK. REERFESKBEEX
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PR EAUAFEKX T LEB O R~ AR X PDE
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No
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Fig.2 Experimental system
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Fig.3 PDE structure
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LI PDE H B 1, XNHL TG K PDE BE S
Fe XL FE A 30 ~ 50 °C, ¥ /ME B X AR & Y
B, R EEXNI TG ITWEN.
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Fig.4 Mean filling velocity under different d, and Ap
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Tabel 1 Mass flow loss coefficient variable( o)

change with nozzle diameter(d,)

d./mm 78 85 100 105
o 11% 18% 30% 30%

mE4 AT, w0 R 4, # e LA in PDE 3
BEE BNR TG TFRHRSMN SEAMHAET
FE o
3.3 7EOPDEHAhABRER

AR AR, S s FHE S (R,,..) FAXHEA
(R,...) B ELAFALINE 5 fim. BHIE S AT40.
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PR ;T d, 3 R, 70 R, 800, X BB TFRAR
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Fig.5 Negative thrust under different nozzle
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Radial jet

Fig.6 Flow field out of the nozzle when

pneumatic valve closed
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Fig.7 Variable thrust with mutative intake pressure
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Fig.8 Dynamic thrust curve under different nozzle size
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Tabel 2 Average test bench thrust under different nozzels

d_/mm 78 85 100 105
f/Hz 10 12.5 15 20
Fo/N 220 310 430 580
Fumes’N 596 742 844 860
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Experimental investigation on two-phase and multircycle sector- PDE

GON GJi-shuang, FAN Yuxin, WAN GJia-hua

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016 , China)

Abstract : A sector PDE (pulse detonation engine) with an internal diameter of 90 mm
and an external diameter of 200 mm was designed. Its length is 1500 mm and its sector angle
is 60°. Two types of airvalves (orifice type and vortices type , respectively) were used to get
appropriate mixture of air and oil , and their performances on detonation were compared. The
results indicated that the designed PDE could operate at a frequency up to 40 Hz. In addition,
the text gives the results of different shock-wave reflectors’ comparison: the inverted reflec-

tor has high performance on initiating detonation.

Key words : sectorrPDE; air-valve; shock-wave reflector
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Table 1 Air velocity at different position( unit :m/ s)

W= Vi Vil
1 54.1 73-5
2 49.8 77.2
3 54.8 65.4
4 60.0 60.2
5 60.4 67.8
6 59.4 66.9
7 52.5 64.6
8 56.4 61.7
9 52.5 75.3
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