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Cambustion process n secondary canbustion chanber of ducted
rocket by high speed photography and digital mage processing

HU Jian-xin, X Zhixun ZHANG bng GUO Jian ZHANG W el
SHEN Hurjun WANG De-quan HUANG Liya

( Inst of A erospace and material Engineering NationalUniv. of Defense Technology Changsha 410073, China)

Abstract  In order to get better msight n the canbustion behavior of the secondary cambustion chambers a high-speed
photography has been used to analyze the highly wibulentmultiphase canbustion flw. During the test bown-=based fuelrich
HTPB propellant is used. The portion of the prinary phme is viewed through a quartzw ndow and is recorded by photography.
The geam etry has been desisned w ith a square section for the duct to facilitate optical access nsile the cambustor. Rebuild the
cam bustion flane’ s tam perature fiekl by applying the digital in age processing technology.
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Fig 1 3-D view of the canbustion ducted rocketm odel
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Table 1 Experinental case

Na 3-18-4 3-18-5 3-20-1
Location of the first air mlet/mm 35 35 70
Location of the second air inlet/mm 70 105 105
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Fig 2 Sequence of inages of plim e in can bustor( left-3-18-4 m iddle-3-18-5 right-3-20-1)
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Image of plume in secondary combustion chamber

Calculated temperature in secondary combustion chamber

Fig 3 Application of inage processing in m easuran ent

of flane ten perature
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