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Flow Visualization in Porous Cylinder with Partial Slots
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Abstract : An inner flow of a porous cylinder with partial slots was visualized to study fluidic phenomena in
a solid rocket motor. A high-pressure chamber and an air supply system for high flow rate were used. In
order to visualize the inner flow, the smoke generator with a cam-driven pump and heaters and high speed
camera were adopted. The results of the cylinder type and the partial slot type were compared. As a result,
the injected smoke flow in the partial slot type had circumferential fluctuations unlike the cylinder type. It
was found that the circumferential flow induced from the partial slots could be the cause of combustion
instability and roll torque.
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Fig. 1 Schematic of High-pressure Experiment
System
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(a) Cylinder Type Model
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(b) Partial Slot Type Model

Fig. 2 Dimensions of Experimental Grain Models
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Fig. 3 Experimental Setup of Grain Model
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Fig. 4 Visualization system
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Table 1 Experimental Conditions

Type Cylinder Slot
Chamber pressure, bar 4.85 5.02
Mass flow rate, kg/s 0.274 0.285
Injection Reynolds 9.66x10 | 5.23%x10
number } }
Injection Mach number | 0.00148 | 0.00077
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(b) Partial Slot Type

Fig. 5 Visualized Images of Inner flow

(a) Cylinder Type
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