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Flowfield Calculation in Combustion Chamber of Hybrid Rocket CAMUI
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In a small rocket development, hybrid rocket has advantages in terms of lower cost and safety. However, there is a
problem in that thrust is relatively low. Hybrid rocket CAMUI (Cascaded Multi-staged Impinging jet) has been
developed in Hokkaido. To gain higher thrust, it is important to understand the relationship between the flow and the
shape of combustion chamber. We performed three-dimensional computations for the combustion chamber to clarify
the flow field and regression rate. The computed results show that the fountain flow caused by collision of the wall jets
enhances the heat transfer on the backward end of the upstream fuel block. On the forward end of the downstream fuel

block near the ports, the highest regression area is found.
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Table1l Fuel property

Port diameter (mm) 220
Port length (mm) 230
Spacer diameter (mm) 75.0
Spacer width (mm) 120
Density (kg/m®) 960
Decompoasition heat (callkg) 850
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Table2 Boundary condition

Inlet velocity (m/s) 354.0
Inlet temperature (K) 3450
Wall temperature (8th stage) (K) 2500
Wall temperature (spacer, 9th stage) (K) 1000
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Fig. 7 Melocity vector (8th stage backward end, 9th stage)
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Fig.8 \elocity vector (separation area)
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Fig.9 Regression rate (8th backward end)

Regression rate

mm/s

m 56

I 0

Fig. 10 Regression rate (9th forward end)
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