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Experimental Investigation on Combustion Characteristic of PMMA
in Solid Fuel Ramjet
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Abstract: The combustion characteristics of polymethyl methacrylate( PMMA) in the SFRJ were investi-
gated using a direct tube test facility. The effect of factors, such as fuel port diameter, aft-mixing com-
bustion chamber pressure, and air mass flow rate, on regression rate and performance was investigated.
The pressure, temperature, local regression rate and their average value were got. The results show that
the fuel mean regression rate decreases with the increase in fuel port diameter, but the aft-mixing combus-
tion chamber pressure and temperature were enhanced. In addition, the pressure and temperature of aft-
mixing combustion chamber decreased under the condition of low pressure (less than 0. 8 MPa) , but this
effect was limited. It is first found that an erosion effect phenomenon is produced in the SFR] combustion
chamber when the fuel port diameter is smaller (D, =30 mm).
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Fig.1 Experimental scheme
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Tab.1 Experimental operating conditions

gy RZGEIEVIG BRWMEE  MBEEAO OB
5 HAD/mm  HAED /mm  HRED,/mm  EHAZD/mm
1 30 9 15 20

2 40 9 15 20

3 50 9 15 20

4 30 9 15 18

5 30 9 15 20

6 40 9 17 18

7 30 11 17 18

8 30 11 17 20

9 30 11 17 22
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Fig.2  Structure of experimental SFRJ
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Fig.3 The pressure and temperature of case 1

2 400 1.2
——T
2000 )ﬁ. A T, 110
— D,
1600 w \ =y 08
v 4 —=P £
= 1200 \ 10.6 %‘
800 i \ 0.4
400 i A 0.2
1 1 1 0
0 10 20 30 40

t/s

Bl 4 2 5 T30 s/ I8 R Bl R a] A8 Ak g il 2k

Fig.4 The pressure and temperature of case 2
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Fig.5 The pressure and temperature of case 3
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Fig. 6 The pressure and temperature of case 4
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Fig. 10 The mean regression rate vs. diameter of port
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Fig. 14 The local regression rate vs. x
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