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Abstract

Thrust-measurement experiment was carried out using a four-cylinder pulse detonation rocket engine (PDRE) with a
rotary valve. This PDRE used three types of gases, oxidizer (N,0), fuel (C,H,), and purge gas (He) to generate detonation
wave intermittently. We used a rotary valve attached coaxially to a motor for supplying these three gases. We achieved
time-averaged thrust of 258.5 N and specific impulse of 138.7 sec in the operation for 1000 msec.

Nomenclature
fu = motor operation frequency
feoe= one PDE cycle frequency per tube
/b = detonation generating frequency
Jep = experimental operation frequency
I, = propellant-based experimental specific impulse
m;=  purge gas mass flow rate
m, = propellant mass flow rate
psi= purge gas supply pressure
Ppsp=propellant supply pressure
fope = Operation time
¢ = equivalent ratio
» = propellant fill fraction
¥,i= propellant and purge gas fill fraction
6@ = rotation angle of rotating disc
Subscripts
i = purge gas
p = propellant
s = supply
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Fig. 1 Schematic diagram of the experimental setup

Fig. 2 Photograph of four-cylinder PDRE
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Fig. 3 One cycle of a quad-cylinder PDRE
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Table 1

Experimental results
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Fig. 5 Pressure history of tube 1 and 4
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Fig. 6 Load cell output

Fig. 7 \ZAEERFRIZ 6 2 —5fE b7z D OVER)E K
DAL E T . 100 msec £ TlX He DAEWLL, =T F
— X EBRE) LTV B O T, EEIRERTNK) 100 msec 13T
OEEHEREIIHK T0Hz L 72> T 5. & DHBHEERID
BHADAED, F4SHz F TR TF LA E ZATER LT
W5 T, HEERIOHEAGE 1A RIS SV T IS D
[B82 /3L 7 N O [ER AR 2 N IANCER LAHT 272
LH0OT, MR LUBEERENMETLIZEEZEZ LS.
51T, K800 msec MBI LV EREENMET LTV
WA T, N,O BRRIbT BRI, et )
LI Ko THEEE VT BRI T %, FETBRBEIC LY
[BlfE LT FRANIEE b D . D), AT Bk
TV E ORIZRE RIBEZENAE TV T OEF N

DHRELRoTWD., LoT, F hx—va VKIZE
BLTWbEEZDBND. £7-, Fig. 8 ZiE/NLTW<
EFig9DE I — 7 DEANALND. ZOE—7
EENENIEKT S &, Fig. 8 DX ) REENEL 5.
BIEH 20 % TEANZNDOWRED D IRBE DRIEHE %
RAEY, T hx—va VPR EHEH Lz, $72 tube |
A A e —TERTTORNOT, [ER LT T
DHRIEN BT h3x—3 a VTR EZHERT 5. Fig.
10 12, tube 1, tube 3 DIElHE/ /L7 F il TOHKIE ST
2R %EZNFh () , (b)IZR"d. Fig. 10 D(b)L Fig. 9
DO)ERERDE, ViR —varov—r b At
Ta—TEEOE— 7 BPROSERICH 5 2 LB 5.
X o TFig. 10 D)LV tube 1 IFLREMICL hFr— 3
YOV REELTNDZ LD, BEMICT b x—
Ta AR ELTWD EHEITE .

U X 0VBERZNENDT b 3r— 3 VRTIRIZ
tube 1 ~ tube 4 ZALZ41, 100 %, 96.2 %, 100 %, 94.0 %
Thotz. XoT, BEMIT br— a3 UNFEAELT
WD EBDND.

6. MRITEIEARICAITT
UEORBRIZE ST, 774 NHOZ VU U HRENE
FES AT, Fig 11 1T T & 5 7, RATHBRIEORE
fyt% 1A, ISE, NETS, ARG 210
T, BET- TR, VK 2 54 PICRTEFRR
1O TETHD.

This document is provided by JAXA



Frequency foy, , Hzftube

Fig. 7 Relation between frequency per tube and operation
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