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Abstract

Disadvantages of hybrid rockets include low fuel regression rate and occurrence of oscillatory combustion.

Many attempts have been made to control the thrust of rocket engines both theoretically and experimentally.

However, the main method used is to change the mass flow rate of the propellant by valve operation, in which

case the time lag of the valve operation cannot be ignored. To solve this problem, by adding external radiant

heating to the solid fuel to increase the fuel regression rate, the radiant heat acts directly on the fuel in the

combustion chamber, so it responds quickly. Furthermore, by precisely changing the radiation heat flux, precise

control of the thrust can be achieved. Therefore, we conducted basic research on controlling combustion by

applying external radiant heating to the solid fuel of the rockets during combustion. First, we investigated the fuel

regression rate characteristics when the radiant heat flux was applied to the burning surface of the synthetic wax

fuel using an infrared lamp.
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Fig. 1 Schematic of the Two-Dimensional Combustor.

|

Rectifier duct

Radiant heat flux, W/em?
[ ]

0 r Y 1 1 1
0 500 1000 1500 2000
Power, W

Fig. 2 Heat Flux and Power of the Infrared Lamp.

Table 1 Experimental Condition

Name/Value Unit

Fuel FT0070
Fuel color White/Black
Oxidizer GOX
Dimensions (typ.) WxDxH 30%x30x13.0 mm
Injector pressure (typ.) 0.36 MPa
Orifice diameter 2.286 mm
Burning time (typ.) 4.5 sec
Nozzle throat diameter 8.0/10.0 mm
Inclination angle of the combustor 3.0/6.0/45.0  deg.
Output of Infrared lamp (rated value) 2 kW
3. EERER
BRY v 7 A FT0070 DORRBEFERIZ I T 5 E N EIED

RFEW 2B % Fig. 31087 . B E BIRSBEE T
IRLL3 < 357292, Lone Star tHD B Ak E Yk o
BLACK/GRAY LIQUID DYE % 1.9 wt% i L7z, Z OFF
DEBEFGME, BLAE RN G.=4.24 kg/sme, BREE
O AN 6.0 deg., BHBIEHRN 434 W/em TH L. B
VVERDSRBEIE ©, BB AY 7 0 A LRIETH D . B



UL E] « FUFRERRS « R B

BEREREIIX PLC (Fm o/ I~T v -n¥y s - arbr—
T)ICEoTTFOR 45sec ITHRESNTWAS. VU 74
A% 2286 mm T, KEBROFMHETIEFa—27 LT
5. ¥, JAVORIZ 80 mm T, T oFa—7 oIk
T, MRIEEIXIZIERKRIEICEVRETH D.

—Injector pressure ||
—Chamber pressure

[
N

5t 60deg. G, =424kg/sm’

=
=

=
5

Pressure, MPa-abs
=
N

S
=

0 1 2 3 4 5
Time, sec
Fig. 3 Pressure-Time Histories for the Wax Fuel Combustion

under Irradiation.
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Fig. 4 Fuel Regression Rate under Irradiation.
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Fig. 5 Effect of the inclination angle of the combustor on the

fuel regression rate.
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Fig. 6 Effects of Mass Fraction on Fuel Regression Rate.
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Fig. 7 Effects of Mass Fraction on Fuel Regression Rate

under Irradiation.
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